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Abstract

The overall aim of this study is twofold, firstly to explore the phenomenon of
teleconsultation acceptance in Malaysia and then to develop an understanding of the
important aspects constituting the phenomenon. This study seeks to identify the main
issues concerning teleconsultation acceptance particularly in which the technology
utilization takes place in the public health care facilities and the technology operates
over a nation-wide network. This also entails an understanding of the complexities of
human behaviour confined in the health care environment and work practice.

The study was conducted based on the mixed methods concurrent triangulation design
involving qualitative and quantitative data. These entailed interviews with key
informants and questionnaires survey of health care providers who practiced in the
participating hospitals in Malaysia. Thematic analysis involving hierarchical coding
was conducted on qualitative data whilst several procedures were performed on
quantitative data involving descriptive statistics, testing for mean differences between
groups and correlation testing. Subsequently, both data were merged, compared and
interpreted. In particular this study utilized a qualitative priority such that a superior
emphasis was placed on the qualitative method. Thus, the qualitative method was used
to conclude the overall result.

Based on theory-driven and prior-research approach, a conceptual framework was
developed and used to facilitate the data collection and analysis processes. The
underlying framework derived from a combination of several aspects adopted from
three theoretical models couple with contextual factors. These models were Technology
Acceptance Model, Unified Theory of Acceptance and Use of Technology and Theory
of Planned Behavior. The framework derived from the reviews of four areas of concerns
and these being (1) general teleconsultation and health Information Technology
perspective, (2) contextual Malaysian perspective, (3) developing countries perspective
and (4) theoretical perspective. In turn, nine factors from seven respective themes
appeared to be important in describing and understanding the teleconsultation
acceptance phenomenon in Malaysia. These factors were behavioral intention, attitude,
perceived usefulness, perceived ease of use, service need, facilitating conditions,
ii

perceived behavioral control, trust in technology and demographic influence. Whilst
prior technology acceptance research both in general technology and health Information
Technology has put more attention on the centrality of perceived attributes of
technology such as perceived usefulness and ease of use, this study revealed that the
central issues of teleconsultation acceptance in the government hospitals in Malaysia
were more focused on actionable and actual aspects rather than the perceived attributes
of the technology. These aspects were service need, contextual facilitating conditions,
trust in technology and demographic influence.

The success of teleconsultation use does not happen in isolation. Understanding the
overall stage of teleconsultation technology use in the participating hospitals is crucial
to further explain teleconsultation acceptance. Even though technology acceptance was
often discussed at the individual level, this study provided important information
concerning acceptance of the technology at the organizational level. Thus this study
demonstrated the importance of understanding teleconsultation core activity, processes
in teleconsultation use, functions of stakeholders, procedures in the environment,
teleconsultation work flow, requirements in conducting teleconsultation and interplay
between dimensions and stages in teleconsultation acceptance. In turn, the study
suggested that the strategies for environment, implementation, technological and
individual should need broader and long-term perspectives to ensure the sustainability
of teleconsultation initiatives.

The outcome of this study increases understanding concerning teleconsultation
technology acceptance and adoption thus contributes to both researches in telemedicine
management and technology adoption in hospitals. Research limitations and future
directions for researchers with similar research interests are also discussed.
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CHAPTER ONE
INTRODUCTION

1.1 Overview
With Health Informatics gaining momentum in health areas, the intervention of
technology in health system is significantly growing with various applications of
Information and Communication Technology (ICT). One of the Malaysian government
mandates includes the expansion of health ICT to promote an efficient access to health
care in the country. In accordance with the aim of Ministry of Health Malaysia (MOH)
that is to increase teleconsultation service utilization, this study looks into the
phenomenon of technology adoption of teleconsultation, investigates the acceptance of
teleconsultation and understands the potential factors that could nurture positive
intentions toward this health technology use in Malaysia. With regard to theoretical
perspective, the research attempts to add value to the growing body of knowledge of
technology acceptance and adoption in health care environment.

The main purpose of this chapter is to describe the preface of the research works in this
study which in turn would give a holistic overview of the thesis. Chapter One is
composed of problem statement, research aim, research objectives, research questions,
contribution of the study, philosophical assumption and study design, scope of the study
and outline of the thesis.

1.2 Background and Problem Statement
The recent introduction of information technology (IT) in health care certainly has
tremendously enhanced health care quality and service delivery. There are many types
of health applications used in the health care sector. One of the most emerging
applications that are proven to be beneficial to hospital management and has improved
patients’ health outcome is teleconsultation (Romero et al., 2008). Teleconsultation is
defined as the integration of information telecommunication, human-machine interface
technologies and health technologies to deliver health care, to promote health status of
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the people and to create health (Mohan and Raja-Yaacob, 2004). Telemedicine involves
the use of broad collection of ICT, applied in various disease and patient management
and entails various stakeholders (e.g. administrative staff, physician, specialist, policy
maker, telemedicine vendor, and ICT maintenance team). It provides health care
facilities, clinical information and education over a distance (Maheu et al., 2001). With
regard to Malaysian context, telemedicine is an umbrella term that includes
teleconsultation, health online, continuing professional development and lifetime health
record service (MOH, 2009). According to Asbach and Nerlich (2003), teleconsultation
is an act by definition and not just an application. Therefore, telemedicine and
teleconsultation was used interchangeably in most studies. In the Malaysian context,
teleconsultation provides communicational interaction platform and facilities amongst
participating MOH hospitals. Teleconsultation operates as part of health care facilities
to deliver and manage long-distance clinical health services especially at the
underserved areas enabling the health providers to consult with the specialists.
Generally, teleconsultation interaction takes place when the required specialist is absent
at the place where the patient is physically managed or perhaps the second opinion of
another expert from similar health facility is not available to advise a difficult case
(Asbach and Nerlich, 2003). Teleconsultation can be operated in either asynchronous
mode by using simple store-and-forward public email or synchronous mode by utilizing
video conferencing technology. In the context of MOH hospitals, teleconsultation
involves asynchronous consultation and referral over electronic platform (web-based
technology) engaging at least two health professionals communicating about patient
management which takes place between primary (also secondary) and tertiary health
care facilities respectively (MOH 2010). In one glance, teleconsultation has made the
services of specialists’ consultation available throughout the hospitals’ network in
Malaysian government hospitals. Nevertheless, the acceptance of the technology among
the end users and whether or not the technology can reach its full potential in these
hospitals are yet to be discovered.

In Malaysia, teleconsultation project was initially launched in April 2000 as one of the
national flagship applications aimed at virtually expanding the clinical service and
expertise to remote and underserved areas thus to improve quality of national health
care (Mohan and Raja-Yaacob, 2004). The initial vision of the teleconsultation project
was to link a number of rural health facilities across the country with teleconsultation
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network and services (MOH, 2008). The MOH Malaysia has embraced teleconsultation
as an innovative way to maximize the productivity of scarce health resources such as
health manpower, specialisation services, tertiary emergency beds and other physical
resources (MOH, 2008). However at that point of time albeit its advantages,
teleconsultation in Malaysia had not been embraced due to some implementation and
infrastructure barriers. Thus, the implementation had gone through evolution of massive
technological and infrastructure alteration. Likewise many other nations, Malaysia was
unexceptionally facing the negative trend in the utilization of the first generation of
teleconsultation technology (MOH, 2008). Consequently, the project had experienced
abandonment of technology in several participating hospitals as well as a series of
transitory disruptions in sustaining the service (MOH, 2008). At that point of time, the
technology exhibited a relatively very low use rate and consequently the tenure of the
project had expired before the adoption process even started, leading to disenchantment
(MOH, 2008). Subsequently, the teleconsultation project was reactivated and the
implementation of the new teleconsultation was launched in early 2010. Even though
teleconsultation technology had been introduced in some health facilities in Malaysia as
early in year 2000, some in year 2006, the maturity of the latest teleconsultation
technology was still in its infancy as the implementation was not amenably considered
as a continuous project by the implementer (MOH, 2010). Further, only few specialist
and state hospitals remained in the latest teleconsultation project (MOH, 2010). For that
reason, the majority of the participating hospitals in the recent implementation were
inexperienced with the use of the technology. Hence, there was a need to explore the
acceptance of the potential users of the latest teleconsultation in the context under study
as this is important to enhance the utilization capacity in the near future. As such,
failures in the implementation can be anticipated thus rectified by using
recommendations intended to be generated in this study.

Teleconsultation sessions can be conducted on several networking platforms, for
example via public network (public email), intranet or virtual private network
employing web technology. The choices of platforms and technology used when
occupying teleconsultation differ across contexts. Since there is no fixed and standard
technology that enables teleconsultation, it is impossible to postulate diffusion of
teleconsultation as a whole (Grigsby et al., 2002). This has suggested that the research
concerning teleconsultation adoption must be examined in a single case study according
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to the respective context, types of technology and choices of platforms. The
implementation of the recent teleconsultation technology was done in stages involving
38 participating hospitals. Accordingly, all participating hospitals were equipped with
the brand new teleconsultation hardware and system features (MOH, 2010). The
nationwide network had been renewed as there was vast migration from Integrated
Services Digital Network (ISDN) to leased line (MOH, 2010). With regard to
Malaysian context, the recent teleconsultation facility involves centralized application
services and data repository operating over a nation-wide private MOH network and
managed by a special division namely Telehealth Division. According to health vision
of MOH, the teleconsultation technology was anticipated to be promoting good health
and preventing morbidity and mortality (MOH, 2009). It is the hope of MOH Malaysia
to turn teleconsultation as an integral part of the healthcare delivery system in the
country, which would facilitate more equitable, accessible and affordable delivery of
health care. Therefore studying the teleconsultation acceptance which uses a centralized
application services is such an important endeavour. Furthermore, it would add more
collection of knowledge to the area of technology implementation and adoption in
health care.

Generally most of the teleconsultation studies are based on developed countries’
context. Even so, the potential utilization of teleconsultation in developing nations is
often seen equally important in both aspects of clinical and educational as those in
industrialized countries (Wooton, 2008). Prior studies have demonstrated common
obstacles in introducing teleconsultation and its adoption in both developed and
developing nations which apparently have not fully resolved. This is because even
though substantial efforts have been invested in trials and experiments of
teleconsultation services yet only a few applications have continued beyond the
initiatives, research and development phase (Broens et al., 2007; Obstfelder et al.,
2007). Moreover, although teleconsultation has been used earlier in some industrialized
nations, it can merely be considered as a mixed success (Wooton, 2008). According to
Wooton (2008), teleconsultation endeavour in the developing nations needed to be
reshaped due to the insignificant use of the prospective technology. Subsequently, a
review of teleconsultation implementation in developing countries has suggested that
the ultimate success of teleconsultation adoption and diffusion requires substantial
multidisciplinary efforts to ensure retention and sustained utilization over time (Latifi,
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2008). Since teleconsultation operates beyond one dimensional environment, the
context where the teleconsultation is intended to launch must be carefully examined
(Whitten and Adams, 2003a). Therefore, it is important to address other contextual
factors that could contribute to the success of teleconsultation and its adoption and this
should be beyond the scope of the technological dimension (Al-Qirim, 2007).
Consistently, based on the recent systematic review of health IT adoption studies
(Holden and Karsh, 2010), there was a need to uncover specific, contextualized, and
actionable factors that may have existed in health IT diffusion. In particular, based on
qualitative literature review, the success of teleconsultation implementation has been
determined to be associated with user acceptance, technological support and quality,
capital investment, organizational structure and policy and legislation (Broens et al.,
2007). In general, there are a number of factors influencing the utilization of
teleconsultation discussed in the prior qualitative and quantitative studies. However,
little effort has been made to explore contextual factors associating to teleconsultation
adoption. Indeed, the majority of published studies are based on the perspective of the
advanced nations. In addition, no thorough study has been conducted at the national
level to explore the acceptance of the technology and the potential of teleconsultation
technology as a means to deliver healthcare.

Prior to adoption into routine use, the teleconsultation technology has to be proved to be
superior to the conventional method which is intended to be replaced (Roine et al.,
2001). Moreover, the success of any system depends hugely on the user acceptance
(Davis, 1989). Likewise, technology acceptance by clinicians constitutes success in
teleconsultation applications (Wootton and Herbert, 2001). Further, physicians are the
end-users of teleconsultation technology and their acceptance is often crucial to
technology implementation success (Chau and Hu, 2001). Above and beyond,
physicians’ acceptance of teleconsultation technology represents the most vital
challenge for teleconsultation continuance (Gagnon et al., 2005). Many technology
adoption studies are based on the generic model associated with Information System
(IS) and IT adoption. Among others, the widely accepted models are Technology
Acceptance Model (TAM) (Davis, 1989) and Unified Theory of Acceptance and Use of
Technology (UTAUT) (Ventakesh et al. 2003). User acceptance is defined as the
demonstrable willingness within a user group to employ IT for the tasks it is designed to
support (Dillon and Morris, 1996). Behavioural intention has been used as a measure of
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the strength of one's intention to perform a specified behaviour, that is, the use of an
information system (Davis, 1989). In some contexts where the systems use are difficult
to measure, behavioural intention can be used as a surrogate to actual utilization
behaviour since behavioural intention is the best indicator of system use (Sun and
Zhang, 2006). However, system use has been used as a dependent variable to represent
user acceptance (Nielsen, 2003). Hence in regard to this research, system use has been
used consistently throughout the thesis to explain the phenomenon of user acceptance of
teleconsultation technology. In most scenarios, a chosen appropriate model has been
directly applied to one setting to predict acceptance which focuses on the centrality of
beliefs in several key outcomes such as attitudes and intention to use but less attention
has been placed on how such beliefs are shaped. Some models were refined and
modified according to the environment where the technology setting takes place.
However, in order to understand the acceptance of technology in hospitals, a study
requires beyond a straightforward employment of any applicable model. This is
because, direct adaptation from the existing models have presented two limitations: (a)
the relatively low explanatory power and (b) inconsistent influences of the factors
across studies (Sun and Zhang, 2006). Specifically, Holden and Karsh (2010) suggested
that an important future direction for technology adoption in health care is to adapt the
model specifically tailored to the health care context. Hence, this study intended to
explore the relevant theories and models in the health care context to help situate the
appropriate concepts in understanding the phenomenon of interest.

Even though a number of studies have thoroughly explored about user acceptance of
technology in greater length in various domains such as banking, enterprise, education,
and cognitive psychology among others, teleconsultation acceptance studies are indeed
considered useful as it would generate a new idea or solution to many beneficiaries in
the healthcare field (Whitten et al., 2010). However, most previous teleconsultation
studies are limited to assessing teleconsultation based on pilot projects or short term
outcomes (Broens et al., 2007) and most of the studies are of low quality (Roine et al.,
2001). Besides, the limitations in some teleconsultation related literatures are due to the
absence of data, weak in study designs and temporary point of views (Hailey et al.,
2003). In addition, there was still a lack of IS research in health environment in making
use of substantial primary data sources since some literatures were written solely based
on opinions of researchers in the particular field. Therefore, the was a need for more
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rigorous research in health informatics field which also employs a proper research
methodology.

Overall, the nature of the study was designed to focus principally into understanding the
phenomenon of teleconsultation adoption and to thoroughly explore the potential factors
that could be the important keys in cultivating positive behaviour towards technology
use among health care providers in Malaysia. Thus, this would add values to the body of
knowledge relating to technology acceptance and adoption in hospitals. Therefore, the
study was justifiably significant as the outcome can be of great importance for project
implementer, MOH, national health care policy makers, and theoretical advancement.

1.3 Research Aim, Objectives, and Questions
The overall aim of this research was twofold, firstly to explore the phenomenon of
teleconsultation acceptance in Malaysia and then to develop an understanding of the
important aspects constituting the phenomenon. The technology under study was the
latest nationwide teleconsultation innovation installed in 38 participating MOH
hospitals in Malaysia. The provision of the technology was primarily aimed at
delivering specialists’ consultation and referral services through web-based technology.
In regard to the technology under study, the use of the technology only involved
healthcare professionals. Hence, there was no patients’ involvement in the study.

In general, the study presumed on the basis of interpretive research (Merriam, 2002a)
and thereby sought to understand the phenomenon of teleconsultation acceptance in
Malaysia based on the key informants' and health care providers’ perspectives. In basic
interpretive study, the frame of the study is drawn upon concepts and theories pertaining
to the area of study, data are collected according to the disciplinary conceptual
framework of the study and the overall interpretation will be based on the researcher’s
understanding (Merriam, 2002a). Hence, the corresponding research objectives of this
research were rather subjective and the focus was on the discovery, description,
understanding, and shared interpretation of the phenomenon.
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The objectives of this study were:
1) To describe and understand the processes and activities involved during the
adoption of teleconsultation in the participating hospitals in Malaysia.
2) To discover how these activities and processes may influence the way
teleconsultation technology is used.
3) To explore and understand the possible factors which may influence
teleconsultation acceptance in Malaysia.
4) To explore and understand the influence of demographic factors on teleconsultation
acceptance in Malaysia that may have contributed to the uneven strides in
utilization of teleconsultation phenomenon amongst hospitals and specialties.
5) To explore and examine the relative importance of each factor in possibly affecting
the acceptance of teleconsultation.
6) To generate a framework of teleconsultation acceptance in the context of Malaysian
government hospitals based on the overall interpretation of the study.

Therefore, on the basis of the research aim and objectives, three research questions were
formulated as follows:
1) What are the activities involved in the process of utilization of teleconsultation
within hospitals in Malaysia that may be influential in shaping the teleconsultation
acceptance and system use?
2) What are the concerned factors that may shape the way teleconsultation is used in
these hospitals?
3) What aspect is of most concern to the acceptance of teleconsultation in Malaysia
and what is the relative significance of these factors and relationship between them?

1.4 Motivation of the study
As an emerging technology, the success of teleconsultation in Malaysia, as well as other
parts of the developing world, still hinges on the intersection of many possible
dimensions and factors. On that basis, the research has focused on exploring factors that
potentially affect the way teleconsultation technology is being used in Malaysia. On the
whole, the important outcomes of the study are believed to be contributing to two
relevant groups namely the researchers in area of the technology adoption as well as the
teleconsultation implementer.
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The implication of this study can be of value to both practitioners and researchers who
have strong interest in understanding the acceptance of teleconsultation in hospitals
among health care providers. In turn, better strategy can be executed as to accelerate
the technology adoption and uphold the providers in promoting good health and
preventing morbidity and mortality through the use of the technology. At the same time,
the findings can be used in other similar settings and by those who intend to learn and
understand the issues associated with the technology of interest.

1.5 Philosophical Assumption and Study Design
The philosophical stance adopted in this research was based on ontological assumption.
In this regard, reality is regarded as subjective and multiple thus the researcher should
make use of evidence from different perspectives such as quotes and themes (Creswell,
2007). Particularly, this research has adopted social ontological assumption which does
not deny the existence of a reality of causes and effects requiring pre-defined dependent
and independent variables but rather seeks to understand individual and social action as
meaningful rather than mechanically caused (Biesta, 2010; Kaplan and Maxwell, 1994).

Drawing from the nature of research and philosophical assumption, the mixed methods
approach was used to facilitate the conduct of the research to adequately gain a better
understanding of the phenomenon. The methodological revolution has been happening
and has highlighted the importance of mixed methods research strategy. Thus, adding
the quantitative flavour into qualitative study was seen to be a better strategy to
strengthen the understanding of the issues of the study (Johnson et al., 2007). Further, a
mixed methods strategy has become a practical means to describe the findings, to
confirm the research outcome and to answer the objectives of this research (Creswell
and Clark, 2011). Therefore, triangulation was used to ensure the integrity of the data
collected (Bryman, 2008). According to Morse (1991), the first step in qualitativequantitative triangulation is to determine whether the study is primarily qualitative or
quantitative. In particular this study has employed a qualitative priority such that a
superior emphasis was placed on the qualitative method to conclude the overall
findings. Thus, this is in parallel with the interpretive concept applied in this study. On
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the other hand quantitative method was used to support and confirm the relevant
findings of qualitative.

1.6 Outline of the Thesis
This section presents an entire overview of the thesis. On the whole, the thesis is
composed of eight chapters. The entire contents of this thesis are as follows:

Chapter One has presented an introductory overview of the thesis addressing the
problems on which the study is based and the importance of solving them as a
contribution towards knowledge development in the area of interest. The chapter has
briefly detailed the important aspects of the research. These include the rationale and
methods for the study.

Chapter Two provides a literature background about the context of teleconsultation
that is being investigated. This includes reviews of teleconsultation and teleconsultation,
teleconsultation activities in developing countries, challenges of teleconsultation, and
overview of teleconsultation adoption. It also provides background studies related to
theories of technology acceptance and adoption.

Chapter Three presents the development of conceptual framework. The framework
outlines the possible subjects and courses of action used to present the idea of the
research.

Chapter Four provides the research design and methods used in this study in order to
answer research questions thus to fulfil the overall aim of this study. It provides an indepth rationale of the design, issues of sampling, the design and procedures to data
collection, procedures to data analysis and display, issues concerning reliability and
validity of the study, and ethical consideration.

Chapter Five provides a presentation and discussion of data collected for qualitative
study. The focus of this Chapter is upon description and analysis of the data collected
from the interviews entailing narrative and thematic analysis.
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Chapter Six provides a presentation and discussion of data collected for quantitative
study. The focus of this Chapter is upon description and analysis of the data collected
from the survey entailing descriptive, frequency, reliability and correlation analyses.

Chapter Seven provides a presentation of mixed methods findings and discussion
concerning the similarities and differences between qualitative and quantitative results.
The chapter provides conclusions that finalise the answers to all research questions
when both results of qualitative and quantitative are merged and compared.

Chapter Eight discusses the comparisons of results obtained from this study with the
existing literature, implication of this study, recommendations drawn from this study
and limitation of this study.

1.7 Chapter Summary
Chapter One has introduced the background of the problem and the importance of such
problems. Although teleconsultation technology was initially launched in April 2000,
teleconsultation acceptance in government hospitals in Malaysia has not been
researched before. Even so, the first version of teleconsultation was not embraced and
the project had gone through evolution of massive technological and infrastructure
improvement. As the project was reactivated and the implementation of the new
teleconsultation was launched in early 2010, the technology was anticipated to be
promoting good health and preventing morbidity and mortality by MOH in Malaysia. It
was the hope of MOH Malaysia to turn teleconsultation as an integral part of the
healthcare delivery system in the country, which would facilitate more equitable,
accessible and affordable delivery of health care. Hence, the technology was anticipated
to be fully embraced and accepted by health care providers in Malaysian government
hospitals. This study was such an important endeavour to the participating hospitals,
project implementer and theoretical advancement in the area of technology acceptance
in health care environment.

Chapter Two commences the series of literature reviews for the study.
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CHAPTER TWO
LITERATURE REVIEW

2.1 Introduction
The overall aim of this chapter is to identify critical aspects of telemedicine
implementation and adoption as well as to understand relevant issues in the health care
environment. Particularly, the objectives of this chapter are to provide an overview of
telemedicine as well as its benefits, to describe the relevant aspect of health care in
Malaysia, to discover the overall challenges and issues related to the implementation
and adoption of telemedicine, to discuss about telemedicine activities in developing
countries, and to discuss relevant existing models and theories related to telemedicine
acceptance. The chapter also considers relevant background pertaining to the existing
technology adoption models in order to recognize exploration components needed for
this study. This chapter also includes the published results and discussions derived from
two associated studies prior to the primary data collection and these are: (1) a review of
telemedicine in developing countries (Maarop and Win, 2009) and (2) a preliminary
study concerning teleconsultation service utilization key issues in the context of
Malaysia from an organizational perspective (Maarop et al., 2009).

Hence, this chapter provides an investigation of the problem areas and discovers the gap
existed in the telemedicine research as well as the need of this study. In turn, the
conduct of this review would help to identify the important aspects concerning
telemedicine and its uptake. These aspects consecutively would help formulate an
appropriate conceptual framework in order to answer the research questions addressed
in Chapter One of this study.

2.2 An Overview of Telemedicine
Telemedicine is one of the emerging ICT applications, with its high expectations to
reach the unreached and enhance the delivery of services across boundaries and
distances. From the very beginning, the technological development was anticipated to
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accelerate the field of medicine and communication significantly and this would
influence health care dramatically (Maheu, 2001). This sub-chapter begins with the
introduction of concept of telemedicine and then encompasses meticulous arguments
concerning the definition of the technology and followed by discussions of the benefits
of telemedicine.

2.2.1 Definition of Telemedicine, Telehealth, and Teleconsultation
There have been various definitions of telemedicine. Apparently telemedicine is often
interchangeable with telehealth and teleconsultation. Hence, this section discusses the
similarities and differences of these terms and subsequently concludes the key concept
of these three tele-care terms.

Telemedicine and Telehealth
Maheu et al. (2001, p. 2) defined telemedicine as “a provision of health care services,
clinical information, and education over a distance using telecommunication
technology” and concept even existed long before the Internet (Maheu et al., 2001).
Busey and Michael (2008), define telemedicine as “the use of medical information
exchanged from one site to another via electronic information and telecommunications
technologies to improve patients’ health status, to engage in the diagnosis and treatment
of medical conditions, to support clinical care, or to provide health services or aid health
care personnel at distant sites”. In one glance, telemedicine or telehealth (used
interchangeably in the thesis) aims to increase the quality and efficiency of healthcare in
order to achieve the best services for everyone, at any time, from anywhere (Lievens
and Jordanova, 2004). It possesses the potential and ability to bridge gaps and overcome
barriers of the conventional forms of health care deliveries, thereby improving the
access to care and creating educational opportunities for professionals (Richards et. al.,
2005).

Indeed, the term telemedicine can be used whenever telecommunication technology is
used to perform medical diagnosis and patient care (Beolchi et al., 1993) which is
normally confined to remote medicine in primary and secondary care and emergency
locations (Norris, 2002). Even so, defining what is and is not of telemedicine has been
done over the decades (Bashshur, 1995) suggesting that no specific definition can be
13

used for standardization in the research and publication. The term telemedicine was
firstly coined around 1970s (Willemain and Mark, 1971) exploiting the use of television
or space technology (Norris, 2002) to deliver telemedicine. In the previous era,
telemedicine can be as simple as two doctors having a communication through fax and
telephone. In 1990s, since there was a huge improvement in health technology, digital
technology was vastly used (Norris, 2002).

Afterwards, a newer term called telehealth became more popular (Maheu et al., 2001;
Darkins and Cary, 2000). It was also reported that during the era of telemedicine’s
inception, no clinician was involved and the interactivity was held for transactions
involving nurse, education and training, image transfer and other applications (Maheu et
al., 2001). To date, the term is universally used to illustrate the virtual collaboration
among health care providers such as general practitioners, medical assistant, specialists,
and patients (Bashshur, 1997) to practice medicine from distance even without access to
a particular specialist (Gurak and Hudson, 2006). Toward the end of 1990s, the term
telehealth is more encompassing and used as a synonym for telemedicine (Maheu,
2001).

On the other hand, telehealth is regarded by Busey (2008) as “the use of electronic
information and telecommunications technologies to support long-distance clinical
health care, patient and professional health-related education, public health, and health
administration, and includes both the use of interactive, specialized equipment, for such
purposes as health promotion, disease prevention, diagnosis, consultation, therapy, and
non-interactive (or passive) communications, over means such as the Internet, e-mail, or
fax lines, for communication of broad-based nutrition information that does not involve
personalized nutrition recommendations or interventions”. Likewise, World Health
Organization (WHO, 2011) has made a clear distinction between telehealth and
telemedicine such that “tele-health includes surveillance, health promotion and public
health functions. It is broader in definition than telemedicine as it includes computerassisted telecommunications to support management, surveillance, literature and access
to medical knowledge. On the other hand telemedicine is the use of telecommunications
to diagnose and treat disease and ill-health”.
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Even though both terms are obviously referring to tele-applications used in health care
environment, telehealth has a bigger scope under a typical umbrella namely ‘healthdelivery’ whereas telemedicine signifies more on the use of the system towards curative
medicine (Norris, 2002). Although different definition may reflects different
understanding and practice of telemedicine (Norris, 2002), the distinction between
telemedicine and telehealth should be unnecessary discussed in further as in reality,
telemedicine can be regarded as a subset of wider entity called telehealth (Darkins and
Cary, 2000). Obviously, telemedicine and telehealth are considerably parallel as both
terms are comparably located under the same umbrella. They explicitly share common
characteristic relating to the use of telecommunication tools over a distance for a
betterment of health of the people. Hence, telemedicine and telehealth are used
interchangeably for the writing purpose of this study as both terms are often grounded
as the application of telecommunication technologies and equipment for the delivery of
health care services (Hebda and Czar, 2009).

Teleconsultation
Teleconsultation is rather regarded as a communicative act by definition and known as
communicational interaction of two (or more) health care professionals (Asbach and
Nerlich 2003). This signifies that teleconsultation is not just an application but rather
the individuals’ act that makes possible the use of resources in the hospital and among
hospitals using telehealth technology. This medical teleconsultation is primarily used by
doctors to consult his or her medical case with medical specialist through cost effective
and low-cost system (e.g. telephone and email) or teleconsultation via web-based
information system network. Teleconsultation by and large entails medical exchange
and act between two and more health professionals but in some cases, teleconsultation
also refers to medical consultation between health care professional and non-medical
people (e.g. doctor and patient) in order to support clinical decision making (Norris,
2002). Most likely, teleconsultation refers to either consultations involving a referring
physician and a consultant from different specialty or ‘peer-to-peer’ consultation
involving two medical specialists within the same area of expertise (Lehoux et al.,
2002).
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In relation to the context of this study, there is no system interface provided to directly
link the patient to the teleconsultation system (MOH, 2010). In Malaysia, the
communications using teleconsultation only engage the interaction between specialists
in the hospitals and health care providers in other health care centres to discuss
solutions concerning diagnosis and patient management (MOH, 2010).

2.2.2 Types of Telemedicine
Although telemedicine have been introduced for many years, the evolution of Ethernet
and mobile facilities has just begun in recent years particularly in health care
environment. In general telemedicine can be classified into three main types of activity
as follows:
1)

Medical consultation (teleconsultation)
a. Asynchronous consultation (e.g. email) (Wooton, 2008).
b. Synchronous consultation (also known as real-time, e.g. videoconference)
(Qoddoumi et al. 2007).

2)

Tele-education for medical student and continuing education for physician (Doarn
et al., 2005).

3)

Administrative-based activities (Yusof et al., 2002).

Fundamentally, teleconsultation operates in one of these two-mode approaches, either to
be conducted via store-and-forward (asynchronous) or interactive (synchronous). A very
common example of asynchronous method is the use of email between a doctor and a
specialist. It can be easily initiated by a physician who merely writes and sends a
medical query to seek consultation or second opinion to a specialist (normally who he
or she is familiar with) through public or dedicated email system. Instead of plain email
the physician may attach files that are related to patient’s medical care such as picture,
audio and electrocardiogram (ECG) recording to support his or her query. Once the
specialist is available he or she will then respond to the query and forward the medical
advice or opinion to the referring physician. Asynchronous method is such a flexible
option because both parties do not have to be available at the same time.

Additional medical equipment items used to facilitate this activity are digital camera,
scanner, stethoscope, otoscope, digital video-recorder, video-microscope adapter and
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medical acquisition software. Moreover, store-and-forward telemedicine is found
feasible for both developing and industrialized countries and it is such an efficient
means in providing a low-cost telemedicine for clinical purpose (Wooton and Batch,
2005). On the other hand, synchronous method normally employs videoconferencing
tool and is less utilized in developing countries compared to asynchronous mode due to
slow and low bandwidth of telecommunication infrastructure in these regions in
particular in the remote areas (Wooton and Batch, 2005; Maarop and Win, 2009;
Sridhar and Prasad, 2011). Of late, a hybrid of the two modes is also common in
practice. Indeed, a hybrid teleconsultation (store and forward together with
videoconferencing) is anticipated to be the most cost-effective system and this applies
in emergency departments (Pan et al., 2008).

Accordingly, types of teleconsultation would essentially depend on the types of images
required for the telemedicine session and specific requirements needed for the
transmission (Ferrer-Roca and Pereira, 1998). Even though traditional approach to
telemedicine often relies on real-time video interaction between referring physician and
specialist, certain medical diagnosis and management can often be achieved with the
use of simple textual description and still image (Sridhar and Prasad, 2011). Besides,
the Integrated Services Digital Network (ISDN) line which is required to conduct video
conferencing, claimed to be impractical and less economic in remote and resource poor
areas particularly in developing countries (Sridhar and Prasad, 2011). There are various
issues emerged when adopting different types of teleconsultation and most literatures
have focused more on video conferencing aspects particularly in developed countries
whereas email and other low-cost teleconsultation are still credibly used in developing
nations. Telemedicine sessions can be conducted on several networking platforms, for
example via public network (public email), intranet or virtual private network
employing web technology. The choices of platforms used are rarely mentioned in the
existing published studies. Since there is no fixed and standard technology that enables
telemedicine, it is impossible to postulate diffusion of telemedicine as a whole (Grigsby
et al., 2002). This has suggested that the telemedicine research efforts should consider
the respective technological and contextual conditions. With regard to Malaysian
context, the recent teleconsultation facility involves centralized application services and
data repository operating over a nation-wide private MOH network and manned by a
special division namely Telehealth Division (MOH, 2010).
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2.2.3 Benefits of Telemedicine
The choice of technology to support tele-service in medical sector must be based on
how appropriate the equipment can be to support the underlying operation of health
service delivery (Darkins and Cary, 2000). Teleconsultation technology is seen to be
time consuming and introduces new rigidity in time organization (Sicotte and Lehoux,
2003). However this perception can be changed if this technology can demonstrate its
significant benefits that can surpass the adverse issues (Tulu et al., 2008) as apparently
the main reason of telemedicine provision is to ensure that the technology is utilized in
the most effective way to enhance the delivery of health care services. Besides, at the
very optimum, the cost of investment should be at least equivalent with the quality of
service it was initially anticipated (Tarakci et al., 2009). In the era of an opening of the
first generation of telemedicine, albeit it’s high expenses and demanding equipment, the
practical usefulness of telemedicine was hindered (Brismar, 1995). At that time many
projects failed to take off and there was no significant impact on the utilization rates and
this is most likely due to the inability to justify the potential of the technology including
from the perspective of its cost-benefit (Brismar, 1995). Besides, a successful
teleconsultation is achievable when the system could effectively and positively
accommodate a larger population and could provide evidence in long run economical
benefits (Yusof et al., 2002). Likewise, the likelihood of telemedicine adoption was
claimed being mainly influenced by perceived usefulness and benefits of the technology
among individual professional (Chau and Hu, 2002).

Basically, there are two conditions under which telemedicine should be considered: (i)
when there is no alternative to the required health care access and, (ii) when the use of
the technology is better than the existing conventional services in delivering health care
(Obstfelder et al., 2007). Obviously in other words, the likelihood of the telemedicine
use would be subjected to one of these circumstances, whether there is an actual
objective for the technology use (critical) or can the technology offer more of assistance
(supportive). If none is fulfilled, there is a high tendency of the technology not to be
embraced as a tool in the medical environment. Several recent publications of health IT
studies exhibit that the suitability between the technology and the clinical work system
will lead the anticipated end users to accept or reject the technology, to use it or misuse
it, to incorporate it into their routine practices (Ash et al., 2004; Lapointe et al., 2005).
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Thus, if the technology did not demonstrate its usefulness and benefit, the technology
would only be used as cosmetic purpose and as a result, the equipment would be
abandoned (Nicolini, 2006).

The application of teleconsultation could definitely provide various benefits to health
care providers, organizations and patients. Therefore, it is of great importance to
uncover potential evidence concerning teleconsultation benefits in order to promote the
use of the technology among health care provides. The direct or indirect beneficiaries of
telemedicine implementation are the patients, health care providers and health care
organizations (Romero et al., 2008). In regard to this study, the benefits and usefulness
of teleconsultation have been recognized and subsequently were categorized as
supportive and critical benefits. Since this study is confined to the perspective of key
informants who work in the hospitals, only studies related to teleconsultation which
took place between physician and specialist have been considered and included for the
discussion of this sub chapter.

Accordingly, supportive benefits are seen as advantages associated with efficiency of
technology to facilitate consultation and referral activities whereas critical benefits are
seen as advantages associated with efficiency of technology to support hospital
organization and health care providers to provide health services to patients under
constrained resources and critical conditions. Specifically, supportive benefits are
associated with the attributes of technology in accelerating the process of health care
delivery while critical benefits are associated with principle of actual need for the
service that is the objective need for why teleconsultation technology should be
initiated.

Supportive Benefits: Usefulness of the Technology
In terms of supportive benefits, this review has identified several aspects of benefits and
these have been categorized as follows:

a)

Improve learning process

Through telemedicine, learning process can be improved and triggered by the
development of competence (Aas, 2001). Telemedicine provides a means to share
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experience among colleagues (Aas, 2001). Moreover, the dissemination and updating of
clinical and administrative knowledge is improving with telemedicine (Romero et al.,
2008). At the same time, this could raise awareness about health issues and promotes
self-care in the general population among professionals (Romero et al., 2008). The
technology certainly could provide ongoing educational opportunities for those in
primary care (Hjelm, 2005). Furthermore, access to continuing medical education and
knowledge update becomes easy (Gagnon et al., 2007).

b) Improve access to health care and health information
Obviously, telemedicine can improve access to healthcare services for populations
living in remote areas (Hjelm, 2005; Romero et al., 2008; Gagnon et al., 2006). This is
somewhat consistent with the benefits of using Internet among health care providers as
it can improve overall efficiency, deliver better care, enhance medical practice (Masters,
2008). This includes improving the availability of information necessary for therapy
adjustments (Go´mez, 2002).

c)

Improve communication and coordination of care

One of the potential telemedicine benefits on the work of health professional is that it
could provide easy access as well as facilitate communications among colleagues
(Gagnon et al., 2006; Breslow and Stone, 2005) and telemedicine has been regarded as a
new physician–patient communication tool (Go´mez, 2002). Telemedicine has
prominently improved the coordination of care among health care providers residing in
different hospitals (Aas, 2001). Hence, with the advantage of digital hospital
infrastructures which can be accessible from in and outside of a hospital, medical
workflow management can be improved (Ricke and Bartelink, 2000). Besides,
telehealth gives remote physicians the possibility to get support from their colleagues in
other centres, to maintain contacts with their peers by giving access to team meetings
for specialists, and to obtain a second opinion. As a result, this could reduce work
pressure for remote physicians (Gagnon et al., 2007). As a result of telemedicine, a new
merging direction was formed, that is organization is independent of location (Aas,
2001).
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d) Improve documentation
Telemedicine would improve data presentation and auditing performance (Breslow and
Stone, 2005). Since health care providers are often faced with incomplete information to
guide clinical decisions, patient history is said to be 90% of the diagnosis, but patient
mobility among providers inadvertently scatters clinical information across multiple
sites out of a physician’s reach (Tsiknakis and Kouroubali, 2009). As a result of using
telemedicine, patient information kept in computer becomes easy to be transferred
between health care providers and hospitals (Hjelm, 2005). This includes the use of
electronic referrals enabling email consultation and video conferencing between
primary and secondary health care providers (Roine et al., 2001).

Critical Benefits: The Need for Technology
One of the obvious benefits of telemedicine is the improvement in provisional of care in
the areas that were not previously deliverable (Hjelm, 2005). Even a simple system
using a remote desktop-based telemedicine system has reported to be a solution to
partially alleviate the present shortage of specialists (Shibata, 2011). One of the
identified critical benefits of telemedicine implementation in New Zealand (Al-Qirim,
2007) is that it could reduce consumer’s travel cost and health care cost Hjelm (2005).
Moreover according to economic analyses, Roine et al. (2001) suggested that
telemedicine application that was based on transmission of CT images would lead to
significant cost saving. Improved access to health care particularly in remote areas and
avoidance of travel for either patients or health care providers among others, constitute
success in telemedicine applications (Wootton and Herbert, 2001).

Telemedicine should be noted as privilege since it provides platform for communication
that could lead to better knowledge management within primary care and improves the
quality of treatment (Wootton, 1996). If telemedicine is properly used and implemented
it can save two-thirds of patients from visiting a hospital outpatient clinic (Harno, 1999)
and this in turn would produce significant cost savings (Jaatinen et al., 2002). In line
with that, Beach et al. (2001) suggested that in some cases teleconsultation would help
to avoid transfer or onward referral. Based on the interviews with 30 respondents, Aas
(2001) found that an organizational consequences of telemedicine would include
improved coordination of care, sharing of experience, merger of organization
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independent of location, less travel by staff (and patients) and beneficial effect on the
quality of care hence different skills and perspectives can be integrated in a multidisciplinary environment which can result in a broader total understanding of the
problem solving in the diagnosis. The benefits of telemedicine were evident in the rural
areas of Arkansas as there were positive changes in diagnosis and management (Bynum
et al., 2006). Furthermore, the use of modern information technology offers tremendous
opportunities to reduce clinical errors as well as of great assistance to health care
professionals in executing their task (Ammenwerth et al., 2003).

Telemedicine's reason for existence should be to satisfy the needs of a patient due to the
limited access to medical services for reasons of time, geography, and transportation
(Schafermeyer, 1997). Apparently, the major advantage of telemedicine is to avoid the
cost of unnecessary transportation. Most serious illed neurological patients must be
accompanied. If the total man-hours lost are added to transportation, boarding and
lodging costs, the expenses are considerable (Ganapathy, 2005). As the main objective
of teleconsultation is to provide healthcare and health related services to those critically
in need, the actual need for technology can be conceptualized as any objective factor
that is associated with the practicality of the technology in fulfilling the actual demand
for the service. This would hugely rely on the rationale and motive for why the
technology was originally put into operation.

As telemedicine implementation has been suggested to be based on the need pull rather
than technological supply in determining the impact of the technology (Rigby, 2002),
aspects associated with the need for teleconsultation should be thoroughly explored.
Initially, as teleconsultation was implemented to expand specialist services to the
underserved areas, one of the objective needs for teleconsultation is to obtain specialist
feedback concerning patient management at the primary hospital. These feedbacks
include directive and consent from a specialist at the tertiary hospital in order for a
physician at primary hospital to perform any further medical procedures on patient and
this can be obtained immediately over telemedicine. This is because delays in the
diagnosis and management of patients in remote and rural areas may increase their
morbidity and mortality (Bynum et al., 2006). For example, guidance and direct
supervision of trauma surgeon is needed to perform successful trauma resuscitation and
this can be done when using telemedicine principles carefully (Latifi et al., 2005).
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Telemedicine is also seen as an outstanding advantage in providing point-of-care
decision support by identifying problems and flagging gaps in care (Breslow and Stone,
2005). As a result, fewer delays between decisions have taken place at the specialist
centre (Hjelm, 2005). Telemedicine provides an excellent assistance in critical care
management. There was quantitative evidence showing that telerehabilitation has
offered benefits to patients discharged from a spinal cord unit compared with standard
care in terms of functional improvement. (Dallolio et al., 2008). This was also true even
in chronic disease management like stroke (Ganapathy, 2005). Also, telemedicine has
demonstrated the potential benefits for diabetes care by showing a positive trend
towards improving the metabolic control of patients (Go´mez, 2002).

Telemedicine can assist the management to optimize the use of healthcare resources.
This shared care concept is important in providing optimum care and best use of
resources (Hjelm, 2005). This includes rationalizing the management of demand,
minimizing travel, minimizing the length of hospital stays, reducing waiting list in
certain specialist fields by offering teleconsultation at the local hospitals, and reducing
duplications in clinical work, examinations, and test (Romero et al., 2008). Therefore,
this review has identified and summarized several environmental aspects constituting
the critical need for using teleconsultation. These are:
a)

To broaden specialist access and this includes obtaining faster consent concerning
directive on patient management as well as to get specialist advice (Hjelm, 2005;
Harno, 1999).

b)

To reduce physical referrals and patient transfer from primary health centres to
tertiary centres (Harno, 1999; Aas, 2001; Roine et al., 2001; Gagnon, 2007).

c)

To better utilize the resources such as the use of the ambulance, tertiary bed,
travelling time and cost (Harno, 1999; Aas, 2001; Roine et al., 2001; Hjelm, 2005).

d)

To reduce mortality and morbidity especially in emergency cases (Hjelm, 2005).

Generally it could be postulated that telemedicine technology would fulfil the unmet
health care services need in the underserved areas to consult with specialist. Hence,
based on these literature studies, telemedicine certainly could bring a number of benefits
to participating hospitals and health care providers particularly if it is conducted in an
ethical manner.
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2.3 Health Care in Malaysia
Malaysia is a vibrant and dynamic country leading towards continued economic growth
since its independence more than 50 years ago. The overall level of health attainment is
one of the key measures of success of one country. Health status can be estimated by
health status indicators such as life expectancy at birth, mortality and morbidity status
and serve as an indication of the state of health of individuals as well as the health of the
overall population (MOH, 2008). Malaysians are expected to live longer than in the past
and the life expectancy at birth in 2008 has increased to 71.6 and 76.4 years for male
and female respectively as compared to 69.2 and 73.4 years for male and female
respectively in 1991 (MOH, 2008). In terms of mortality, in 2008 the mortality crude
death rate per 1000 population rate has decreased to 4.7 as compared to 7.2 in 1968
(MOH, 2008). Concurrently, the community’s health status can also be estimated based
on the perspective of morbidity which describes the proportion of death in a population
(MOH, 2008). The morbidity can be gauged by the severity of disease that needs further
treatment and hospitalization, stabilisation of patients and the need of isolation in order
to prevent the spreading of the diseases (MOH, 2008). Accordingly, there was an
increase of number of hospital admissions by 33% for the period of 2000-2008. Normal
delivery, complication of pregnancy, accidents, diseases of respiratory and diseases
circulatory systems are among the top leading causes of admissions in MOH hospitals
(MOH, 2008). In total, there are 130 MOH hospitals nationwide serving approximately
28.31 million populace in Malaysia in 2009 (Department of Statistic Malaysia, 2010). In
year 2008, the inhabitants in rural areas constituted 36.5% of total Malaysian population
(Health Informatics Centre, 2008). In 2008 there were 25102 doctors serving at public
and private sector in Malaysia (Health Informatics Centre, 2008).

Malaysians rural healthcares in particular, suffer from inadequate medical resources and
poor access to specialist care (Yusof et al., 2002). Therefore teleconsultation was
initially aimed at serving these scarce resources’ issue. However number of doctors
increases every subsequent year. There has been a significant improvement in doctor to
population ratio from 1:1300 to 1:1105 for 2005 and 2008 respectively (MOH, 2009). In
terms of the distribution of hospital and bed strength, bed-population ratio was reported
to be 1:520 populaces (Health Informatics Centre, 2008). However according to MidTerm Review of Ninth Malaysia Plan, 2006-2010 published by Economic Planning Unit
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Malaysia (EPU), one of the expected outcomes for 2010 is an enhanced health care and
to reach 1:763 a doctor to population ratio (EPU, 2008). Malaysia practices mixed
public-private healthcare system and MOH is the main health care provider of public
sector. The teleconsultation network engages only MOH hospitals and for that reason
private hospitals in Malaysia are excluded from this study. Thus, teleconsultation
technology should be presented as one of the best alternatives in Malaysia as there were
changes in mortality and morbidity patterns over the recent years. In particular, there
was an increased of injury and accident cases (MOH, 2009) and the scarcity of medical
doctors and specialists remained unresolved.

In Malaysia, approximately 95% of costs of primary care in which the facilities are
managed by MOH have been subsidized by the Government of Malaysia (MOH, 2004).
A free of charge doctor’s consultations and prescriptions are given to the rural
communities whereas populace residing in urban areas are charged RM1.00 (US 27
cents) (MOH, 2006). However a patient can opt for the private general practitioner
service which is considerably convenient and available mostly in cities and fee charged
is approximately between RM 15.00 and RM 25.00 per consultation including medicine
prescription given by doctor (MOH, 2006). In regard to teleconsultation employment in
public hospital, there is no additional or direct fees charged to the patient on every
occasion the medical practitioner makes a referral to specialist in order to perform any
part of medical diagnosis that requires the teleconsultation service (Maarop et al., 2009;
MOH, 2010).

Overall, the MOH Malaysia is the main provider of public health care services in the
country and therefore MOH hospitals are more likely to be called ‘public hospitals’ by
most of the Malaysian populace. Malaysia is implementing a centralized public health
care system which means that the financing, decision making and health service
implementation and delivery are under the control of national government and this has
been politically very acceptable. For that reason, the health care system in Malaysia is
centrally controlled and hierarchically organized for resource allocation efficiency and
service effectiveness purposes.
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2.3.1 Telehealth in Malaysia
The term of telehealth is more widely used in Malaysia instead of telemedicine.
Telehealth is defined by Ministry of Health Malaysia as the integration of information
telecommunication, human-machine interface technologies and health technologies to
deliver health care, to promote the health status of the people and to create health
(MOH, 2009). The term telehealth is used in Malaysia because the service caters both
medical and non-medical activities. MOH Malaysia has underlined the vision for health.
Malaysia has been anticipated to be a “nation of healthy individuals, families and
communities, through a health system that is equitable, affordable, efficient,
technologically appropriate, environmentally-adaptable and consumer-friendly, with
emphasis on quality, innovation, health promotion and respect of human dignity and
which promotes individual responsibility and community participation towards an
enhanced quality of life” (MOH, 2006 p. 2) . The idea of implementing telehealth in
Malaysia can be seen merely like any other developing countries (Sridhar and Prasad,
2011) which are due to acute shortage of health care providers and medical specialties
(Yusof et al,. 2002).

In Malaysia, in line with its national vision of 2020, telehealth project was launched as
one of the flagship applications under Multimedia Super Corridor (MSC) in April 2000
aimed to virtually expand the clinical service and expertise to rural and remote areas
thus to improve quality of national health care (Mohan and Raja-Yaacob, 2004). The
pilot project was conducted in order to test the feasibility of system installation and
network commissioning (MOH, 2009). Telehealth is the domain field whereas
teleconsultation, health online, continuing professional development and call centres are
parts of the components in telehealth. The integrated Telehealth Project of Malaysia is
regarded as a key enabler for achieving the Malaysia National Vision 2020 (Mohan and
Raja-Yaacob, 2004). Subsequently, telehealth project was reviewed and the scope was
restructured into four sub components (MOH, 2009) as follows:
a)

Teleconsultation: To enhance capabilities of primary care centres, extend the reach
of specialized healthcare, optimize the utilization of specialists and reduce patient
transfers.

b)

Health Online: To provide a one-stop centre (portal) for the dissemination of
information and knowledge for the public through the Internet to keep the
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individual in the highest possible state of health.
c)

Continuing Professional Development: To provide continuing up-to-date
knowledge and skills to healthcare providers.

d)

Lifetime Health Record Service: To provide a personalized proactive and
prospective lifetime health plan to achieve a continuum of care to keep the
individual in the highest possible state of health.

2.3.2 The Chronology of Teleconsultation Implementation in Malaysia
Teleconsultation is initiated to serve various medical disciplines services and manage
activities of radiology, cardiology, dermatology and neurosurgery. As a matter of fact,
the implementation is the first nationwide teleconsultation network on a global scale.
The first version of teleconsultation was piloted in early 2000. Around 2002, 54% of
total utilization was from teleradiology, 14% from telecardiology, 10% from
teledermatology, 5% from teleneurosurgery, 5% from general medicine and 12% from
other disciplines (Yusof et al., 2002). The technology was not satisfactorily embraced
by the end users and as a result, the project had experienced abandonment of technology
at most of the hospitals as well as a series of transitory disruptions at some hospitals in
sustaining the service (MOH, 2007). Subsequently, only a few hospitals have survived
and the project continued in operation after pilot commencement remaining some state
hospitals as referral centres and referring hospitals which used teleconsultation as an
alternative to emergency and semi-emergency cases. This was consistent with the fact in
developed countries that most early project failed to meet expectation of the
implementation due to several grounds and these include nascent and primitive
infrastructure, unsophisticated technology, premature funding termination, and limited
acceptance (Bashsyur, 1997).

Initially the teleconsultation service involved more than four medical disciplines.
However, in the recent years the service has concentrated on only four domains which
are:
a)

Teleneurosurgery (teleconsultation for neurosurgery cases)

b)

Teleradiology (teleconsultation for radiology cases)

c)

Telecardiology (teleconsultation for cardiology cases)

d)

Teledermatology (teleconsultation for dermatology cases)
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For this reason, the trend of utilization has tremendously changed. According the
Teleconsultation Statistical Report, less than ten hospitals were still fairly active using
teleconsultation in 2007. Accordingly, teleneurosurgery accounts for 38% of total
teleconsultation cases as compared to 5% in 2002 whereas teleradiology accounts for
28% of total case as compared to 54% in 2002 (MOH, 2007). In Malaysia telehealth
related systems including teleconsultation system are put under the control of Telehealth
Division of MOH. Some of the operational and technical modules are outsourced to the
expert’s vendor in telemedicine technology. In 2005, there was a transition the
implementation from 38 sites to 41 sites and some of the 38 sites were eliminated.
There were several barriers faced during the initial implementation of the
teleconsultation in Malaysia. The project had experienced a temporary disruption in
2003 for about two years and was reactivated around 2005. According to MOH Yearly
Report (MOH, 2006), the transfer of teleconsultation equipment from the non active
sites to 16 new sites was done between 4th August 2005 and 2nd September 2005. This
is because some sites were not active and ineffective and therefore it was not cost
effective putting the teleconsultation equipment at the sites that did not actually need the
service (MOH, 2006). As a result, the majority of these hospitals had suspended the
service even before year 2008. According to the initial study, this phenomenon was due
to several possible reasons including infrastructural deficiency, financial limitation,
inconsistency in terms of the needs and demand for the service, in short supply of
technical supports, logistics problems and users’ attitude (Maarop et al., 2009).
Therefore, such aspects have been identified as the hindrance of the use of the
application and could affect the uptake as a whole. Furthermore, the medical doctors
may feel that teleconsultation application somehow a burdensome since it requires more
steps to perform than the conventional easy phone-to-phone consultation (Maarop et al.,
2009). There were also complaints on lack of user-friendliness of the system’s interface
and efficacy of the system especially when dealing with trauma and emergency
neurosurgical cases (Maarop et al., 2009). Hence, for teleconsultation systems to
increase penetration throughout the existing health system and accepted by the end
users, those aspect need to be carefully tackled.

Of late, teleconsultation technology was entirely revamped and the implementation of
the recent teleconsultation technology and application was launched in early 2010. This
was done in stages involving 38 participating hospitals. Most of the hospitals involved
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in the recent implementation were newly identified hospitals and only several active
existing hospitals remained. All participating hospitals are equipped with brand new
teleconsultation hardware, system features and mobile alert facilities. In preparation to
that, the nationwide network had been enhanced as there was vast migration from ISDN
to leased line in 2009 (MOH, 2009). Apparently, the maturity of the current
teleconsultation technology is still in its infancy as the implementation is not
acquiescent to be regarded as a continuous project by the implementer (MOH, 2010).
Besides, the majority of the participating hospitals in the recent implementation are
inexperienced with the appliance of teleconsultation and the practice of teleconsultation
in the majority of these participating hospitals is still at its early stage (MOH, 2010).

Previously, albeit its prominence as one of the leading nationwide health missions,
teleconsultation technology has been merely regarded as an alternative mode to deliver
the health related services by the majority of hospitals and the doctors were likely to
adopt and use the system only if the health care facility exhibited a clear need for the
service (Maarop et al., 2009). Moreover, according to Wooton (2008), there is a
possibility that ‘free’ telemedicine is not valued by the referrers and subsequently led to
underutilization of the technology. Due to that, motivation is another aspect that should
not be overlooked in the implementation of telemedicine. This has also been mentioned
by Gagnon et al. (2006), who found motivation as a crucial key success of telehealth
integration through their qualitative studies involving 32 hospitals linking to telehealth
network of Quebec.

In Malaysia, the MOH doctors are the main user of the teleconsultation system.
However, if the referring doctor is very busy to operate the teleconsultation equipment,
he or she will direct a senior nurse or medical assistant to fill in the medical inquiries
into the system (i.e. radiographer preparing a case to be sent to radiologist) but this is
subject to the consent of a doctor who is in charge in the respective patient management
at the referring hospital (Maarop et al., 2009). Each of four main disciplines (radiology,
cardiology, neurosurgery and dermatology) in teleconsultation network needs to abide
its own service network parameter and requirement if teleconsultation is to be used to
send a case across the teleconsultation network (Maarop et al., 2009). For that reason
not all medical cases are allowed to be sent through using teleconsultation since this
greatly depends on the guidelines that have been defined in each service network
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according to each medical discipline.

As a whole, the teleconsultation implementation and expansion initiatives in Malaysia
are consistently triggered by five main reasons which are (Maarop et al., 2009; MOH,
2010):
(1) Broadening of access to health care by enabling the optimal use of scarce and
costly resources.
(2) Reduction of physical referrals from primary health centres to tertiary centres
(3) Reduction of travel times, and travel cost of individuals and providers
(4) Improve delivery time of health care services
(5) Providing equitable and rapid access to appropriate care irrespective of
geographical locations.

2.4 Important Issues of Telemedicine
There have been quite a number of studies took place in both the developed and
developing nations to uncover important issues associated with telemedicine. Much of
the telemedicine research efforts have focused on the issues related to introduction,
implementation, technical, health outcomes, satisfaction and cost-effectiveness.
However, even though prior telemedicine researches have put considerable attention on
the centrality of health outcomes (Bensink et al., 2006) and cost-effectiveness (Whitten,
2008), less attention has been placed to finding actual cause to telemedicine uptake as
well its sustenance among end users. Thus far, solutions to telemedicine implementation
and adoption are still catching up. Continuous efforts to overcome those challenges
should be undertaken. Whitten et al. (2003b) suggested that there should be a formal
and iterative process for continuous assessment and restructuring in order to succeed in
any telehealth program.

In respect to defining the success of a telemedicine service, one site may define it from
the perspective of access to a service and on the other hand may measure it by its costsaving (Doolittle et al., 2006). Even though cost-benefit approach was found to be
essential in determining success of telemedicine adoption, absence in considering other
associated factors derived from technical, social, and organizational, critically may
affect the success of telemedicine (Al-Qirim, 2007).
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Accordingly, Maheu et al. (2001) have drawn two categories of challenges associated
with telemedicine: (i) those that are related to professional practice (claimed to be more
hotly debated) and (ii) those that are related to technology.

The results of a review of the barriers and facilitators of telehealth systems are presented
further in the following section and aimed to help understand about those aspects,
provide a better understanding of the telehealth intervention in hospital and draw
potential recommendations to facilitate successful implementation and adoption of the
systems.

2.4.1 Barriers to Telemedicine Implementation and Adoption
Cost Effectiveness Dilemma
Several studies have claimed that cost (e.g. funding for implementation, infrastructure,
training, support and convenient services) are the foremost barrier for introduction of
telemedicine (Eikelboom and Atlas, 2005; Edirippulige, 2005; Fleming et al., 2009;
Kerr and Norris, 2004; Lievens and Jordanova, 2004; Richards et al., 2005; Whitten and
Love, 2005). Lack of evidence-based and cost-effective outcomes of the systems was
found to be cited a reason of user resistance (Carey et al., 2009; Kerr and Norris, 2004;
Pan et al., 2008). A number of attempts were made to measure telehealth technology
implementation’s success applied in various clinical setting such as dermatology and
cardiology by employing the cost-benefit analysis (Buysse et al., 2008; Sicotte et al.,
2004; Lamminen et al., 2001).

Telemedicine was anticipated to reduce direct and indirect cost to patients and the
healthcare industry as well as to save travel time and costs for both practitioners and
patients from one geographical location to another (Adewale, 2004). However, Whitten
et al. (2002) have concluded through their comprehensive systematic review studies that
there is no evidence telemedicine is a cost effective in delivering healthcare. In addition
to that, a recent study of cost minimization analysis of a store-and-forward
teledermatology done by Pak et al. (2009) has provided recent evidence that there is no
significant difference in direct cost when teledermatology was compared with the
normal casual visits. Similarly, Cradduck (2002) has claimed that telehealth tends to
add extra cost to the health-care system and any direct savings are difficult to be
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identified. Also, the technique has been regarded expensive (Jaatinen et al., 2002). Even
though cost effectiveness studies in the area of telemedicine are found problematic
(Scuffham, 2002), a research conducted by Pan et al. (2008) has discovered that the
potential benefits of telehealth system have far outweighed the implementation cost
across a wide range of clinical settings in a national telehealth context. Besides, Wooton
et al. (2001) have come to an agreement that despite the low utilization of telemedicine,
due to geographical and shortage of health care resources, it is unarguable that
telemedicine can be used to improve access to health care in the remote areas. In
conclusion, cost-effectiveness should be considered as an imperative aspect in the
telemedicine studies as it may have the influence on the uptake of telemedicine.

Lack of Telemedicine Guidelines
The success of any invention of technology in health care relies on the interplay of
socio-technical aspects thus this interplay should be managed during the process of
implementation (Obstfelder et al., 2007). Telemedicine operates across regional and
jurisdictional boundaries thus to some extent it stretches beyond the international
margin. Accordingly, Loane and Wooton (2002) asserted that “the scarcity of guidelines
and standards suggests that telemedicine is not yet near to routine use”. Besides, lack of
fundamental medical standards, policies and practice management guidelines have also
contributed to telemedicine failure or project discontinuation (Latifi, 2008).
Consequently, this section review managed to identify several websites with relevant
telemedicine online practice guidelines as shown in Table 2.1 indicating the specialties
and functions comprised in the guidelines.

Nevertheless, the available online guidelines were limited to only general telemedicine
and certain discipline-based telemedicine. There is a lack of information in the
literatures in relation to the provision of comprehensive generic procedures on how to
practice telemedicine particularly in the emergency and critical conditions. This is
important because the real advances in information technology applications will only
take place if health facilities and clinician leaders could properly define a preferred
organizational and operational structure for Intensive Care Units (ICU) and
subsequently develop clear practice objectives in managing the critically ill patients
(Breslow and Stone, 2005). Likewise, the lack of proper guideline for practical
32

implementation of home telehealth solutions has hindered its potential (Koch, 2006).

Table 2.1 Websites with Online Guidelines for Telemedicine
Website (domain)

Specialty

Function

1. http://www.aetmis.gouv.qc.ca
(AETMIS, Quebec Canada)

Telerehabilitation and
Telepsychiatry

Clinical and
Technical

2. http://www.americantelemed.org
(The American Telemedicine
Association (ATA))

Telemental, General
Telemedicine,
Teledermatology, Telemedicine
for Diabetic Retinopathy, Home
Telehealth Telepathology
General Telemedicine

Clinical and
Technical

General Telemedicine

Ethical

General Telemedicine

Technical
Practice

3. http://www.mgh.org
(Upper Peninsula Telehealth Network of
Michigan)
4. http://www.laakariliitto.fi
(Finnish Medical Association)
5. http://www.mit.gov.in
(Ministry of Communications and
Information Technology , India)

Technical
Practice

Legal Liability, Licensure and Reimbursement Concerns
Inevitably, the issue of reimbursement to healthcare providers often presents a barrier to
utilization of telemedicine (Bangert and Doctor, 2005), particularly in most of the
developed countries (Wooton, 2008). Moreover, in some countries a health care
professional must be licensed in order to engage in various aspects of telehealth (Busey
and Michael, 2008). The lack of reimbursement for tele-consultations which were not
included in the health insurance schemes of the patients had been studied by Fleming et
al. (2009), Kerr and Norris (2004), Lievens and Jordanova (2004), Pan et al. (2008),
Tracy et al. (2008) and Whitten and Mackert (2005). These studies assert that
reimbursement has inhibited users’ choices to telemedicine services. Cross-border
consultations are constrained by lack of licensure and credentials (Burkow and Nilsen,
2005). Also, absence of global standards and regulations for tele-practice (Jennett et al.,
2004; Lievens and Jordanova, 2004; Tracy et al., 2008) were identified as barriers for
seeking cross-border second opinions, and resulting in confined practices. Lack of
policies and guidelines within a region has challenged the ethical, legal and liability
aspects of the telemedicine practice (Kerr and Norris, 2004; Jennett et al., 2004; Lievens
and Jordonavo, 2004; Pan et al., 2008; Richards et al., 2005; Whitten and Mackert,
2005).
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Depending upon the attitude of the adopters toward telehealth or tele-practice, it is
possible that the use of those technologies could alter the risks of loss through the
structure of the insurance carrier and the professional liability policy (Busey and
Michael, 2008). Legal liability, licensure and reimbursement are components which are
associated with regulatory, jurisdiction, financial and risk management issues (ATA et
al., 2004; Hyler and Gangure, 2004). Legal liability should be transparent to health care
providers both at referring and consulting sites. This is because in some referral cases
which are done via telemedicine, the referring health care provider remains liable for
medical and treatment errors. On the other hand, if the case is appropriately sent over
through conventional referral to another medical jurisdiction which accepts the case
then the liability is transferred to that jurisdiction (Nerlich et al., 2002). Therefore it is
important for nations to consider setting up their own policies to avoid litigation against
the physician while practising telemedicine. Thus these policies should be compliant
with state law and medico legal to avoid practice conflict. Additionally, health care
professionals who undertake telemedicine cautiously according to respective law will
minimize the possibility of legal complication (Stanberry, 2006).

For some countries, licensure is an unresolved issue in telemedicine since telemedicine
entails cross-border practice. Moreover, some states in a country prohibit the practice of
cross-state telemedicine unless the practitioner has an active telemedicine certificate
(White, 2002). Therefore there is a need for licensure protocol standardization in one
country setting. It is also very important to ensure reimbursement or remuneration
mechanism is in place for covering telemedicine procedures. Reimbursement coverage
should be explicitly addressed in the guidelines in order to enable all stakeholders (e.g.
payers, health insurance providers, referring practitioners and consulting practitioners)
be aware of and know about their rights and portions in the respective telemedicine
program. Thus, this is important for them to know what services are eligible and catered
for the reimbursement. As a whole, issues of reimbursement, concerns around medical
liability and lacking in cross-state licensure solution are seen to have discouraged
telemedicine uptake.

User Reluctance and Acceptance
A review of successful telemedicine implementations has revealed that there are five
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determinants that would influence future implementation of telemedicine and these
being: (i) technology, (ii) acceptance, (iii) financing, (iv) organization and, (v) policy
(Broens et al., 2007). Obviously, physicians’ acceptance of telehealth technology
represents the most important challenge for sustainability of telehealth networks
(Gagnon et al., 2005) since they are the primary end-users of teleconsultation
application. There is evidence claiming that health professionals are reluctant to accept
and use information and communication technologies (ICT) which hugely led to
underutilization phenomena of ICT across the health sector (Schaper et al., 2007). In
particular, habit has been identified as one of the important factors in explaining
physician adoption of telemedicine (Grigsby et al., 2007). Apart from physicians’
acceptance factors, some studies are seen to rely on organizational and technicality
issues to answer the phenomenon of the user reluctance. Acknowledging the advantages
and limitations of the available media, having appropriate planning and training will
maximize the utilization of teleconsultation (Ferguson, 2006).

Indeed, the success of any health IT heavily depends on how the motivation of the users
towards the use of the system and this has some relations with others such as how it
matches with clinical workflow, on how the technology is introduced in the
organization, on the quality of information it offers and on training and support
(Ammenwerth et al., 2003). In terms of organizational measure, this indicates that the
awareness of technology use is quite significant. Further, the participating users do not
know how to take advantage of telemedicine technology (Wooton, 2001). This is also in
parallel with Jennett et al. (2003) who has revealed that lack of staff preparation such as
appropriate training to use of the telemedicine equipment would lessen the resistance of
change in the way they are working. It was also evident that lack of end user training
have prevented physicians to take full advantage of teleconsultation and transmission of
radio-graphic images and this was disclosed by three case studies (Paul et al., 1999).

Technical Complexities and Job Workload
Telemedicine systems are often developed by different vendors. As such, there would
be dissimilarities in terms of format used and as a result, interoperability of these
systems poses fascinating challenges. Technical concerns like technology not offering
tangible benefits to patients and professionals’ fear of negative effects on clinical
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encounters were found to inhibit users’ satisfaction (Richards et. al., 2005). As well as
the infrastructure issues like poor IT facilities (Edirippulige, 2005), aspects relating to
the compatibility of equipment and standards (Kerr and Norris, 2004), and high
technology requiring extensive and expensive infrastructure (Carey et al., 2009).
Telemedicine has been regarded as an act that trades off the professional personal touch
with the technology (Eikelboom and Atlas, 2005; Fleming et al., 2009; Harrison et al.,
2006; Pan et al., 2008; Whitten and Love, 2005; Whitten and Mackert, 2005).
Telemedicine program as an additional responsibility on the existing professionals’
work-load has been noted as a barrier to utilization (Edirippulige, 2005; Whitten and
Love, 2005; Richards et al., 2005). For example in the case of teleradiology (Caramella
et al., 2000), the process of giving using tele-technology is rather complicated which
involves a requesting physician, a technician digitizing the images, a radiologist
interpreting the images, a secretary typing the report, and then once again the original
physician interpreting the answer. All of these information have suggested that there is
perceived inconvenience for physicians to use the equipment which pose a barrier to
telemedicine use.

Appropriateness of Telemedicine
Certain conditions should be considered when selecting a patient case in regard to the
use of telemedicine. Distance decay (distance between primary hospital and tertiary
hospital) can be one of the factors that may influence the utilization of telemedicine
service. This is because patients would prefer face-to-face consultation especially for
those who can reach the doctor or specialist within a reasonable distance or travel time
(Nessa et al., 2008). Therefore, telemedicine should be deployed whenever local or onsite expertise or resources are insufficient to provide 24/7 coverage (Schwamm et al.,
2009). The exclusion criteria of a case should be properly defined. This is much due to
certain types of examinations (cases) that may require special care and consideration.
Thus, the inclusion of cases or patients for telemedicine consultation is ultimately at the
discretion of the doctors and specialists (Krupinski et al., 2008).

A patient assessment for assignment to telemedicine consultation should be done in
order to screen the patient for eligibility thus to ensure that there is a competent
consulting clinician available for the respective case if telemedicine is scheduled to be
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utilized as a method of consultation (Britton, 2003). In addition, the assessment should
also include how a patient should be able to see and follow the instruction and also their
level of doing the telemedicine consultation (Kinsella, 2003). Hence, the
appropriateness of the telemedicine service is a huge issue addressed by the referring
doctors when teleconsultation was about to be used as an alternative means to deliver
the service.

Privacy, Confidentiality and Patient Consent
Edirippulige (2005) and Whitten and Love (2005) indicated concerns over patient
information confidentiality, privacy and security as barriers in adopting the system.
There are three crucial issues to consider when protecting patients’ health data during
telemedicine operation and transaction and these are: (i) Privacy, (ii) Confidentiality and
(iii) Patient Consent. Privacy is an individual’s claim to control the use and disclosure
of personal information where as confidentiality is the status according to information
that indicates it is sensitive for certain reasons and must therefore be protected and
access to it controlled (Hyler and Gangure, 2004). Therefore, it is important to pay
special attention to privacy and confidentiality aspects as well as the relationship of trust
between the physician and physician upon the technology.

Indeed, patient consent is very important to provide a mutual privacy and confidentiality
agreement between the giver and recipient of health care. Informed consent by patient is
required when clinical procedures and treatment is to be delivered in any circumstance
including telemedicine. Health care providers should provide information about
telemedicine program to patients for them to assess the differences between
conventional care and telemedicine thus to consider using telemedicine after taking into
account the associated benefits and risks (ATA et al., 2004). Patient should also be
given alternatives to data transfer in the case that if the patient refuses to agree with
telemedicine (Nerlich et al., 2002). It is important to make sure the consent is properly
documented as consent involves disclosure of information, capacity and voluntariness
(Hyler and Gangure, 2004).

In all aspects of health care, the privacy of health data should be managed at both the
provider and patient sites (Britton, 2003). In addition, it is also important to identify the
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adequacy of the privacy-protection level with regard to transborder data flow (Gritzalis
et al., 2005)

2.4.2 The Enabler of Telemedicine
The review also identified the enablers of telemedicine which contributed to the success
of telehealth systems implementation in various health system settings in different
countries. The facilitators have been broadly listed as follows:

Empowerment of Management, Technical Support and Technology Champion
The lack of telemedicine equipment, low bandwidth, and the technical support created
lots of frustrations amongst the clinical staff in New Zealand (Al-Qirim, 2007). The role
of technology providers as the initial gatekeeper (Whitten and Mackert, 2005) are very
important in facilitating positive acceptance, understanding of the attitudes of the
potential users and influencing their decision to use the system (Eikelboom and Atlas,
2005; Whitten and Love, 2005). The empowerment of the professional knowledge was
cited as an important facilitator for user acceptance (Burkow and Nilsen, 2005;
Eikelboom and Atlast, 2005; Edirippulige, 2005; Kerr and Norris, 2004; Pan et al.,
2008; Tracy et al., 2008; Whitten and Mackert, 2005). It was suggested that clinical and
administrative champions could play an important role in telemedicine success in
healthcare organizations (Al-Qirim, 2007). Indeed, clinical administrators have
considerable influence on technology implementation in both managerial and clinical
aspects (Chau and Hu, 2002). All of these factors are potential to determine user
satisfaction and establish the perspective of the system.

Training and Education
Lack of education and training on operating telemedicine equipment is found to be one
of the factors that could restrict the knowledge about telemedicine capabilities. Vender
(2004) asserts that one of the important critical steps to ensure a success of telemedicine
is to plan and assure effective training which includes communication technology,
clinical technology, workflow and protocols of care, documentation and ways to
conduct trouble shooting. This is of great importance in order to assure the users are
sufficiently knowledgeable to conduct a telemedicine session, competent to utilize the
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technology and familiar with specific telemedicine protocols. As a matter of course,
training should be held repeatedly to enable proficient practice of telemedicine in
different scenarios (Soegner et al., 2003). Based on a report from G8 Global Health
Applications Subproject 4 (Nerlich et al., 2002), one of the important checklists in
assuring a legalized and secured telemedicine implementation is by educating the
potential users in the use and workflow of teleconsultation and in the process of
integrating the practice into daily routine. When teleconsultation is conducted, there will
be uncertainty about how the participants should behave in the teleconsultation session
(Miller, 2003). Hence, the use of informatics tools requires adequate knowledge to help
understand how one technology can be used to increase work performance thus
establish common work code between physicians and system specialists. Therefore
eliminating conflicts during teleconsultation session should also be included in
teleconsultation special training module to overcome communication difficulties with
telemedicine. Hence, comprehensive training program should not be overlooked in the
development of guidelines for clinicians at both hub and spoke sites. Incentives like
credentials, training and professional recognition were found to impact the attitudes of
the teleconsultation users, thereby increase the use of the systems (Whitten and
Mackert, 2005).

Awareness Program
There is no doubt that telemedicine is effective in certain situations but it will not
achieve its full potential unless health organizations implement strategies to promote its
development (Martínez-García et al., 2007). Advocacy and awareness on the benefits of
the telehealth systems helped users understand the advantages and benefits of the
systems (Eikelboom and Atlas, 2005; Kerr and Norris, 2004; Richards et al., 2005;
Whitten and Love, 2005; Whitten and Mackert, 2005). Likewise, three factors were
found to have significantly influenced the failure of telemedicine and these are
inadequate needs assessment appropriate for local context resulted in miss-matched
between needs and application, lack of staff preparation and resistance to change
(Jennet et al., 2005). Furthermore, Jennet et al. (2005) asserted those nuisances can be
managed through learning, communication, training and human resource support. A
proper introduction addressing telemedicine as an enabler in the existing mainstream
system, supporting the conventional face-to-face service instead of a trade-off, has
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largely encouraged the users (Hailey et al., 2005; Jennett et al., 2005).

Integration of Telehealth into Workflow
Developing the telemedicine system in health care environment requires collaboration
between managers, technical support staff and most importantly users of the system
(Busey and Michael, 2008). A qualitative study has been conducted by a group of
researchers to examine the theory of use behind teleconsultation from the viewpoint of
physicians in Quebec, Canada. The researchers had concluded that the development of
teleconsultation application should be either compatible with the existing clinical
practice, or offers opportunities to streamline clinical work with the needs of providers
and remote communities (Lehoux et al., 2002). The finding has also supported by
Jarvis-Selinger et al. (2007) who clearly stated that one of the requirements of telehealth
integration into existing health service delivery is to have careful integration of
technologies into workflow. Several studies have been conducted to promote the
integration of telemedicine program as a part of professional working schedule in
facilitating the widespread use of it (Carey et al., 2009; Edirippulige and Atlas, 2005;
Hailey et al., 2005; Jennett et al., 2004; Pan et al., 2008; Richards et al., 2005).

Adequate Infrastructure
Users preferred to use user-friendly and not very complex equipment quoting low
technology systems were best practice programs (Carey et al., 2008). Telephone was
considered the most effective equipment in initiating telehealth programs (Hailey et al.,
2008), while Internet-based systems and appropriate use of equipment like
videoconferencing and mobile phones were found to be effective in encouraging the
users (Lievens and Jordanova, 2004; Hailey et al., 2008; Richards et al., 2005; Whitten
and Love, 2005). Overcoming the technical issues and restrictions with an overall
secure and robust system increased the user confidence, thus helping to build the
relationship and trust between the professionals and the patients (Fleming et al., 2009;
Tracy et al., 2008; Whitten and Love, 2005).

Appropriateness of Health Set-up
The rural health set-ups were found to gain more clinical usefulness and cost benefits
than their urban counterparts (Richards et al., 2005). Choosing the right health set-up
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was therefore considered a significant facilitator since the benefits were more evident in
such set-ups (Richards et al., 2005; Whitten and Love, 2005) where time, distance,
travel, and access to services and specialists care were barriers for the patients. Enough
time given for set-up and adoption also played positive impact in understanding the
readiness of the community (Jennett et al., 2004).

Standardization of Technology and Data Security
Technology and practical requirements are highly variable from one telemedicine
application to another. Teleradiology is found as one of the well-defined telemedicine
service and its associated standards for the purpose of image acquisition, digitization,
compression, transmission and interpretation have been quite established (Thrall and
Boland, 1998). The importance of standard is obvious because the lack of it can lead to
project discontinuation and too much emphasis on it can hamper the innovation of
telemedicine technology (Picot, 2000). All telemedicine data format should comply
with some established tele-medical standards. The establishment of a standard should
cover the software, hardware, network and medical equipment. Based on experts’
consensus in this review as well as the preliminary investigation (Maarop and Win,
2009; Maarop et al., 2009), all categories of data involved in telemedicine through live
videoconferencing, stored video and audio, medical images, text and binary are
recommended to comply to the following standards, formats and procedures:
a. Medical images by various modalities must be able to create and transmit using the
Digital Imaging and Communications in Medicine 3 (DICOM 3) protocol standards.
b. Whenever digitization needs to take place, it shall be done by a laser or special
Charge Couple Device (CCD) digitizer.
c. Data and image compression can be done using Joint Photographic Experts Group
(JPEG), at least version JPEG2. Other alternatives are also mentioned in the form of
Graphics Interchange Format (GIF), Tag Image File Format (TIFF) and Picture for
Macintosh (PICT).
d. Moving medical image (e.g. Ultrasound) or audio can be transmitted by Motion
Joint Photographic Experts Group (M-JPEG) and Moving Picture Experts Group 2
(MPEG2).
e. The best form to deliver consultation over real-time mode is through a minimum of
64 kbps over dial-up ISDN. For more quality transmission, a leased ISDN can be
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deployed. On the other hand, store and forward (offline mode) can be delivered
through a minimum of 28.8 kbps over dial up Public Switched Telephone Network
(PSTN).

Apart from software and system standard, specifications for a typical PC based
operating telemedicine system should also be defined. There are available online
standards published by Health Level Seven (HL7) Messaging Standard which has more
global authority on standards for interoperability thus is most widely used standard in
healthcare. It is believed that electronic health care applications that comply with HL7
can easily accommodate the additional security mechanism in order to support any
medical service (Gritzaliz et al., 2005). ). In terms of data security, the practice of
United States Health Insurance Portability and Accountability Act (HIPAA) or any
similar Act can be considered to adhere to practice because HIPAA requires: (i) all
health data and information need to undergo encryption process, (ii) retrieval and
transmission of images shall be done over a secure network, and (iii) images that are
stored at both hub and spoke shall meet the jurisdictional requirements (Krupinski et al.,
2008).

Practice Workflow
A set of practice protocols operating in different scenarios concerning how to conduct
data transmission or consultation in telemedicine (i.e. how the patient information is
acquired, stored, transmitted, scheduled) should be available and be presented in the
form of flow chart (Nerlich et al., 2002). For instance, Soegner et al. (2003) found that a
12-step teleradiology workflow worked without problems in over 79% of a total 424
radiology cases thus to ensure continuous quality assurance the whole teleradiology
workflow was ISO 9001:2000 certified. However, a proper documentation in the form
of complete report is also needed to provide a more detailed description. In addition in
some conditions, verbal instructions on how to use the technology need to be provided
(Britton, 2003). Alternatively, a simple summary of communication protocols in the
form of a table can also be used to describe the workflow.
The cooperation issue is also found very crucial and should be explicitly addressed in
the guidelines. For instance, Aas (2005) claimed that the potential of teleradiology can
be fully realized only if the right measures relating to cooperation are well handled.
42

Task and responsibility as well as duty of care must be transparent to health care
providers at both referring and consulting sites (Hogenbirk et al., 2006). In addition, the
determination of roles and responsibilities of involved staff must also be explicitly
addressed in the emergency protocols (Schwamm et al., 2009). This is because it is hard
to control the number of people involved in telemedicine particularly when their roles
are vague. If necessary, Shore et al. (2007) recommended that the protocols should also
include basic information such as prescriptions, relationships with local labs
(departments) and pharmacies and access to technical support. Onsite service should
also be highlighted in organizational communication protocol and guidelines. Besides,
the off-hour telemedicine support should have a clear protocol of who exactly should
answer the call and provide technical support. Further, it is important to adhere to any
workflow protocol including when information system specialist should be available in
the case of system malfunction to provide problem solving input, initiate repair and to
coordinate system-wide maintenance (ATA et al., 2004).

Safety Measurement and Quality
In order to ensure quality control over the practice of telemedicine, any workflow
protocol and practice guidelines should be annually reviewed and updated as to be at par
with the evolving technologies and clinical guidelines. In addition, the review and
evaluation is beneficial for analysis on medical outcome and economic effects. Thus to
some extent, in order to ensure continuous quality assurance, practice protocol and
guidelines can be ISO certified by respective quality assurance society (Soegner et al.,
2003). Some health care facilities that provide specialised care such as diabetic
retinopathy via telemedicine should undergo facility accreditation assessment to ensure
environment quality and safe practice (ATA et al., 2004). In addition, the organizations
providing telemedicine programs should ensure that their performance management
process and protocols comply with any organizational regulatory and accreditation
requirements (http://www.americantelemed.org). Countermeasures for a shared care
environment must emphasize protection measures to various telemedicine stakeholders
namely: (i) Client, (ii) Internet Service Provider (ISP), (iii) Telecommunication
Provider, (iv) End Service Provider, (v)Trusted Third Party and (vi) Other Stakeholders
(Gritzalis et al., 2005).
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Procedures should also be developed in regard to equipment quality control standards,
storage, cleaning and maintenance to ensure safety health care delivery. Thus, in the
area of home healthcare, having equipment cleaning policies in telehealth program
manual is highly recommended (Suter et al., 2009). In parallel, Krupinski et al. (2008)
recommended that organizations should ensure infection control policies and procedures
are in place as well as the relevant safety laws concerning image acquisition (e.g. room
lighting), image storage retrieval and transmission (e.g. type of device), and image
display (e.g. warm-up time). Based on framework for Canadian telehealth guidelines, an
environmental scan was conducted involving all stakeholders and has resulted in high
recommendation on the inclusion of equipment safety measurement especially to clarify
the grey areas (Hogenbirk et al., 2006).

All of these are important to be used to address the significance of trust in telemedicine
among users of the system in hospitals. The sub-chapter review has confirmed that the
success of telemedicine relies on the interplay of technological, organizational and legal
aspects throughout its project management, implementation, acceptance, utilization and
maintenance. Therefore, the issues of legal concern and trust in medical technology
should also be considered in this study as it may potentially influence the uptake of
teleconsultation technology. The significance of the aspects uncovered from this
particular review has suggested that any implementation of telemedicine should
consider an appropriate course of action regarding guidelines, risk and legal concern.
The section review confirms that the success of telemedicine relies on the interplay of
technological, organizational and legal aspects throughout its project management,
implementation, acceptance, utilization and maintenance.

2.5 Telemedicine Activities in Developing Countries
In some developed countries, telemedicine endeavour has started as early as 1960s,
some in 1980s (Institute of Medicine, 1996) while several developing countries were
introduced to the technology in early 1990s (Maarop and Win, 2009). However, most of
the projects failed to survive at the end of the respective grant (Institute of Medicine,
1996; Berg, 1999; Broens et al., 2007; Obstfelder et al., 2007; Maarop and Win, 2009).
In most cases, the prime telemedicine activities in developing countries are related to
teleconsultation for medical support and second opinion mainly via common email and
44

through minor use of advanced videoconferencing tools. For developing countries,
email is found to be the most embraced and has been treated as basic, important and
low-cost media for communication amongst medical and administrative staff within
hospitals, telemedicine collaborators, and medical professionals from overseas.
Generally it has been accepted as flexible platform to perform asynchronous medical
teleconsultation and seeking for second opinion between physician and specialist. It is
also found feasible and cost effective (Vassalo et al., 2001; Martínez et al., 2004;
Brandling-Bennet et al., 2005) in these nations. Instead of plain email the physician may
attach files that are related to patient’s medical care such as picture, audio and ECG
recording. Thus this asynchronous teleconsultation via email is such a flexible option
because both parties do not have to be available at the same time. Additional equipment
and tools used to facilitate this activity are digital camera, scanner, stethoscope,
otoscope, digital video-recorder, video-microscope adapter and medical acquisition
software.

Real-time consultation employs videoconferencing tool and is not heavily utilized in
developing countries compared to asynchronous mode due to slow connection and low
bandwidth of telecommunication infrastructure in these regions. Nevertheless, this
mode is becoming relevant and feasible in developing countries. This is evident in
Jordon whereby video conferencing involving 72 brain tumour cases and also real-time
teleconsultation for retinoblastoma cases were found practical (Qaddoumi et al., 2007).
Thus it was affirmed that with the advent of video conferencing, some technical barriers
in conducting telemedicine in Federated State of Micronesia have been widely resolved,
resulted in improvement in diagnosis, referral and continuing medical education
(Rutstein, 2000). However, some networks are not appropriate to support real-time
consultation such as Very High Frequency (VHF) radio, High Frequency (HF), and
low-bandwidth satellite. At least the best form to deliver consultation over real-time
mode is via ISDN with proper band-width (Sood, 2004).

Remarkable involvement of tele-education as educational and electronic learning tool
has been realized in a number of developing countries found through this review.
Besides that, several pilot and survey studies have also indicated tremendous interest in
specific telemedicine application like tele-education, tele-mentoring and distance
learning via real-time mode. These are evident through several examples. As of 2005,
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telemedicine for continuing training and education was used successfully in Uzbekistan
(Doarn et al., 2005). Around 2001, tele-education for continuing education is more
receptive in China in comparison with other telemedicine activities (Hsieh et al., 2001).
As of 2001 medical consultation and distance learning has demonstrated worth usability
in Thailand (Kasitipradith, 2001). In Brazil tele-education has shown tremendous
outcome for undergraduate medical students (Rodrigues-Netto et al., 2003). In brief,
other adjacent terms like distance learning, electronic learning tools, continuing medical
education, tele-conference, telementoring and tele-teaching were mostly mentioned in
those articles used for this study hence indicating that tele-education is a must-haveapplication of telemedicine in developing countries.

E-Referral activities were found feasible as administrative-based telemedicine. The key
benefit transmitting referral through proper telemedicine network is that it provides the
facility to record the referral log history which can be referred in future and at the same
time secures the confidentiality of data. Other than that, medical coordination, exchange
of medical information and report are parts of administrative activities emerged in these
regions (Maarop and Win, 2009).

2.5.1 Collaboration Support in Developing Countries
Most telemedicine projects are initiated by relevant government ministry such as
Ministry of Health through national agenda or policy in the respective developing
countries. Attempts to reach success in telemedicine implementations are not limited to
individual implementation but should be gained through the interaction with other
affiliations. For example in India, some telemedicine services are provided by hospitals
group, non-profit organizations and research institutes (Sood, 2004). Apparently,
several developing countries somehow have established collaborative initiatives with
other countries in order to improve telemedicine in the existing telemedicine structure
which is also an introduction in the respective pilot project. Collaboration ranges from a
simple initiative like teleconsultation for medical advice and second opinion to
telemedicine with robotic telesurgery. Most international collaboration, financial and
technological supports appear from major universities, medical institutional and
research institute within the country or inter-country. These joint-effort examples are
provided in Table 2.2.
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Collaborations are found to be in the following forms: (i) Teleconsultation for medical
advice and second opinion (store-and-forward and videoconference) mostly in the areas
of radiology, cardiology, paediatrics, dermatology and psychiatry, and (ii) Teleeducation, distance learning and tele-mentoring. All of these collaboration efforts are
found feasible. Other than these, there are five active operators (located in developed
regions) providing general purpose second opinion in developing countries (mostly
started their operation in 1998 and above). According to Wooton (2008) the operators
are: (i) Partner Healthcare (USA), (ii) Tripler Army Medical Centre (USA), (iii) iPath
Association (Switzerland), (iv) Swinfen Charitable Trust (UK) and (v) Geneva
University Hospital (Switzerland). The Swinfen Charitable Trust established in 1998 is
amongst the most accommodating operator as it serves in 34 developing countries and
its low-cost telemedicine service had been useful and cost-effective (Wooton, 2008;
Vassalo et al., 2001). As such, tremendous implementation effort should not only derive
from the policy makers or national health authority but also from other representatives
of external organizations. Thus this collaboration is such a great coalition.
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Table 2.2 Examples of Collaboration Initiatives
Country

Country Notes on collaboration

Romania

Various collaborations were performed in order to utilize and improve
telemedicine. (1) collaboration with NASA (United States) in the areas of
telemedicine development, distance learning and robotic telesurgery; and (2)
collaboration with hospital in Italy to provide second opinion consultations for
patients in paediatrics surgery, dermatology, and psychiatry (Panait et al., 2004).

Africa

By 2006 nine African countries were connected to Internet-based telemedicine in
Africa. Various collaborations have been established that connects EuropeAfrica and within African countries (Bagayoko et al., 2006).

Bangladesh

Most telemedicine efforts are from universities and hospitals and some even
obtained financial collaboration from European Union (Nessa et al., 2008).

Indonesia

As of 2004, there was collaboration held between hospitals, colleges and
telecommunication company with Japan using up-to-date technology (Suksmono
et al., 2004).

Jordon

Between 2004-2006 twinning programs were held with Canada to discuss 72
cases of brain tumours using videoconferencing. Between 2003-2006 twinning
programs were held with research hospital in Tennessee (United States) through
teleconsultation for retinoblastoma (Qaddoumi et al., 2007).

Tunisia

As of 2008, 21 public telemedicine stations in this country are more engaged
with foreign collaboration network (mostly European, Arab and Africa). There is
also telemedicine project via satellite connecting the trans-European network
aimed to be developed (Trichili et al., 2008).

Brazil

Telementoring between Brazil-US on surgical procedures was found feasible,
safe and effective (Rodrigues-Netto et al., 2003).

Kosovo

Since 2002 there were international collaborations with 20 universities and
institutions, publishing companies and others that enrich activities and
knowledge of telemedicine. International cooperation is significantly growing in
the form of tele-education and teleconsultation (Latifi et al., 2006).

China

Initially telemedicine program was perceived as expensive investment for
medical purpose. Fortunately there were some donations from medical
universities in China and through international collaboration to purchase more
telemedicine equipment (Hsieh et al., 2001; Xue and Liang, 2007).

Generally most of the telemedicine studies are based on developed countries’ context.
Hence, most of telemedicine findings could not be directly applied to developing
countries (Kifle, 2006). Rigby (2002) point out that experts from overseas or other
places may not know appropriate treatment that are within the affordable range or
available and can be accepted locally. Implementation of telemedicine services in
developing countries requires supports from local people and if attention is not given to
the chronological background behind each developing country’s current health system
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due to the excitement to bring in western technology, telemedicine will have
unconstructive impact on the country’s health care (Edworthy, 2001). According to
Wright (1997) sustainability of telemedicine in developing countries will depend on
several factors like local management ability, commitment on various partners,
technology and services being used. This is also supported by Latifi (2008) who argued
that each and every bit of the entire process in telemedicine project should be built by
the locals and must be based on the ability to be operated and inter-operated in between
systems thus model of sustainability must also be constructed. Based on the estimation
using foregoing analysis on five international networks providing telemedicine in
developing countries, only 0.1% of the potential

telemedicine demand of the

developing world is being met (Wooton, 2008). Therefore Wooton (2008) has suggested
that the right strategy is to focus on within-country resources and those countries that
gain support from other countries should become independent as soon as possible.
Furthermore, continuous dependence on foreign non-government agencies may not
guarantee stability to the country’s condition and indeed local people are the main
player to support the success of implementation (Edworthy, 2001). For that reason,
standards of telemedicine should be tailored according to the exclusive context of
individual country and should not be too dependable on other countries.

2.5.2 Challenges of Telemedicine Implementation in Developing Countries
Prior studies demonstrated common obstacles in introducing telemedicine and its
adoption in both developed countries and developing nations which apparently seem
still not fully resolved. There are a number of examples around the globe where
telemedicine has been introduced and rapidly abandoned, often because it has simply
failed to be integrated into the circle of health and business environment. The slow rate
of diffusion and pick-up of the telemedicine intervention in the health systems were
constrained by various barriers and factors. Unfortunately, there was little information
regarding utilization and optimization of telemedicine in developing countries found
from this review. Subsequently, the barriers and challenges for this study are identified
as: (i) funding and cost, (ii) technical, technology, standard and quality (iii)
infrastructure and geographical (iv) resources and knowledge (v) political, organization
and legislation, and (vi) attitude, culture and acceptance.
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Funding and Cost
Most published works claimed funding and cost are the main obstacles in telemedicine
introduction and implementation in developing countries which have also resulted in
limited investment in telemedicine equipment (Suksmono et al., 2004; Beltran et al
2005). For instance, initially in China telemedicine program was perceived as expensive
investment even it was found feasible for medical purpose (Xue and Liang, 2007).
Additionally, lack of financial viability could also lead to discontinuation of
telemedicine project (Nessa et al., 2008). Some countries with poor geographical
infrastructure such in Tanna Island, even a simple dial-up access has been regarded as
expensive (Khazei et al., 2005). In fact, the ISDN that can support more reliable
interactive telemedicine in developing countries (Sood, 2004) was found very costly to
implement (Rodrigues-Netto et al., 2003).

Technical, Technology, Standard and Quality
Technical aspect is critically being pointed out next after funding. Amongst barriers
related to technical, technology and quality are as in the following summary notes:
a)

Due to slow access and low use of Internet in rural areas has subsequently resulted
in low response time from the consulted physicians (Doarn et al., 2005).

b)

Low quality of compressed digital images and video quality (Zatari, 2002), lack of
system friendliness (Sood, 2004) and lack of health data standards and interfaces
for health care data acquisition which have prevented different sites to efficiently
and accurately exchange data for telemedicine practice (Latifi et al., 2006; Zatari,
2002) are mentioned in several cases. In fact in some countries, data standards are
available but they are all written in English language and cannot be used directly in
non English speaking country for example in China (Xue and Liang, 2007).

c)

There are problems with equipment and configuration as some range of personal
computer (PC) based medical equipment need to be imported and virtually there is
no support for the equipment (Sood, 2004). Equipment upgrading operation has led
to some equipment failures and more frequent maintenance calls had to be made
which subsequently had caused higher expenditure (Rodrigues-Netto et al., 2003;
Rendon et al., 2005). In addition to this, due to weak integration, even though
telemedicine program have been established and installed with appropriate
equipment in a number of locations which are found satisfactory and reliable but
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difficulties in health are not much improving (Doarn et al., 2005).

It is evident that technical barriers could complicate telemedicine implementation.
Therefore efforts should be concentrating on tackling the constraints because somehow
these obstacles would lead to lessening the motivation to use telemedicine service. This
happened in Bangladesh where some patients chose not to use telemedicine service due
to high occurrence of technical problems (Nessa et al., 2008).

Infrastructure and Geographical
Amongst infrastructure and geographical barriers faced in implementing telemedicine in
these developing countries are found to be poor and outdated infrastructure (Panait et
al., 2004), no telephone line in rural areas (Khazei et al., 2005) or inadequacy of
telecommunication

infrastructure

in

rural

areas

(Kasitipradith,

2001),

poor

transportation infrastructure and lack of stability of electric supply (Bagayoko et al.,
2006). As the matter of fact electrical discharge would consequently cause damage to
telemedicine equipment (Brandling-Bennett et al., 2005).

Resources and Knowledge
Generally there are always serious lack of physicians, specialists and also managerial
staff for telemedicine program in developing countries and uneven distribution of health
personnel between poorer rural areas and urban areas. For instance, most physicians and
specialists in Thailand, Malaysia and Cambodia prefer to live in big cities (BrandlingBennett et al., 2005; Yusof et al. 2002) for them to have better career enhancement and
continuing education (Kasitipradith, 2001). Technology and resources are found not
only limited within big cities but also in major universities (Panait et al., 2004).
Resources to train medical personnel are also found inadequate (Brandling-Bennett et
al., 2005; Sood, 2004; Urtubey and Petrich, 2002). Lack of education and training on
operating telemedicine equipment is among the factors that could limit the knowledge
about telemedicine capabilities. In Argentina (Urtubey and Petrich, 2002), telemedicine
workstations were installed in every hospital without proper training which then led to
under utilization. Practical experience and training is very important not only for
medical staff but those personnel who are in charge of maintenance and troubleshooting
(Rendon et al., 2005).
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Political, Organization and Legislation
There is less political and legislation control concerning the practice of telemedicine in
some developing countries (Xue and Liang, 2007; Beltran et al., 2005; Rodrigues-Netto
et al., 2003). In addition, inconsistency of budgetary agenda for telemedicine project
(Urtubey and Petrich, 2002) and lack of fundamental medical standards, policies and
practice management guidelines (Latifi et al., 2006) have also contributed to
telemedicine failure or project discontinuation. Besides, any organization should include
information security planning and governance. This is because the organization’s
information security effort would succeed if it functions according to policy, standards
and practices addressed in information security blueprint (Whitman and Mattord, 2010).
Poor market promotion of telemedicine service and lack of government sector
enforcement could cause technology remain unused or out of reach (Nessa et al., 2008).
Lack of preliminary concept in an attempt to promote telemedicine to the majority of
health professionals at time the telemedicine workstations were installed has resulted in
a failure of telemedicine action plan (Urtubey and Petrich, 2002).

Attitude, Culture and Acceptance
Non-supportive cultural environment could hamper technology utilization where in the
end the physicians might opt to give consultation through conventional way (Suksmono
et al., 2004). In addition, lack of cross-communication among different disciplines has
caused delays and inappropriate referrals (Urtubey and Petrich, 2002). In terms of
consultation culture, patients prefer face-to-face consultations especially for those who
can reach specialist within a day. For instance in Bangladesh, patients who can travel
within 2 hours to main hospital prefer to physically meet the doctor rather than to use
the technology at the nearest health care centre (Nessa et al., 2008). Hence, when
utilization volume decreased the doctor would become less motivated to further
embrace the technology (Maarop et al., 2009). Furthermore once telemedicine was
introduced, the organizations have had to face some difficulties during the process of
adapting structural change in health care delivery (Suksmono et al., 2004).

2.6 The Importance of Technology Acceptance
As discussed before, prior studies demonstrated common obstacles in introducing
telemedicine and its adoption in both developed countries and developing nations which
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apparently seem still not fully resolved. One of the valid measures in interpreting
success in telemedicine is its ‘sustainability’ (Wooton, 2001). Although substantial
efforts have been invested in trials and experiments of telemedicine services yet,
surprisingly only few applications have continued beyond the initiatives, research and
development phase (Martínez et al., 2004; Rutstein, 2000; Vassalo et al., 2001). Thus,
there are even quite a number of examples around the globe where telemedicine has
been introduced and rapidly abandoned, often because it has simply failed to be
integrated into the circle of health and business environment (Brandling-Bennett et al.,
2005). Even so, the second generation of telemedicine (a phase after the pilot
implementation) may face the same uncertainties as in the earlier generation if
sustainability plan remains absent (Qaddoumi, 2007).

Accordingly, sustainability in telemedicine can best be described as the state when the
service has been absorbed into routine health care delivery (Sood, 2004; Wooton, 2001).
Further, in order to ensure sustainability, telemedicine application should be accepted as
a clinical activity, used at high activity level, and accepted by clinicians (Sood, 2004).
Sustainability in teleconsultation can be projected by its number of consultation (Doarn
et al., 2005). In health care context, optimal utilization of IT application relies on how
meticulous can the system interrelates with the pragmatically oriented work of health
care professionals (Vassalo et al., 2001) Hence, the interplay between health care
providers’ and teleconsultation system should be the subject of considerable interest for
project implementer as it is a significant concern in technology adoption success. This is
because physicians are the end-users of teleconsultation technology and their acceptance
is often crucial to technology implementation success (Xue and Liang, 2007; Hsieh et
al., 2001). Indeed, human and organizational aspects play important parts in ensuring
the success of this type of tele-activity (Ekeland et al., 2010). Furthermore, developing
the most appropriate system for a particular environment requires collaboration between
managers, technical and maintenance staff and most importantly users of the system
(Beach et al., 2001).

Prior to adoption into routine use, the telemedicine technology has to be proved to be
superior to the conventional method it is intended to replace (Roine et al., 2001).
Likewise, the success of any system depends hugely on the user acceptance (Davis,
1989). Thus, physicians are the end-users of teleconsultation technology and their
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acceptance is often crucial to technology implementation success (Chau and Hu, 2001;
Wootton and Herbert, 2001). Berg (2001) sighted involvement of users is crucial, and it
is such an easy slogan but there is no such formula to tackle it.
In view of that, there is a need to develop an in-depth understanding concerning the
acceptance of the new teleconsultation technology in the Malaysian health care context
which can also be an exemplar of teleconsultation adoption for other developing
countries or relevant contexts.

2.7 Technology Adoption
The capacity of individual technology adoption is measured based on user acceptance of
computer systems. Thus, user acceptance has been recognized as the key to a successive
use as many of applications are not fully exploited or even tried by the potential users
(Hasan and Ahmed, 2007). Constantly, in the context of telemedicine, acceptance by
clinicians constitutes success in its implementation (Wootton and Herbert, 2001).
Explaining user acceptance of IS often regarded as one of the most mature research
areas in IS studies (Chang et al., 2007). However, although the concept of technology
acceptance or individual adoption is not new but most of prior health IT studies
concerning physicians’ belief about using technology have focused on electronic health
records (EHR) (Holden and Karsh, 2010), yet, a limited number of works were
published to explain the diffusion and adoption of telemedicine technology at both
individual and organizational level.

The direction of the research was positioned to understand teleconsultation adoption
phenomena through the exploration of factors that influence the utilization of
teleconsultation. Hence, the domain theory of this research lies at the intersection of
technology acceptance, diffusion and utilization. As the main users of teleconsultation
technology (who are also regarded as the unit of analysis of this research) are among
health care providers (e.g. doctors and specialists), theories related to use and user’s
intention were thoroughly explored.

Before any movement can be made in order to frame important aspects needed for this
study, some relevant works in the literature need to be considered. There are several
existing and prior theories or frameworks can be considered to be employed in this
54

research. Paul et al. (1999) indicated that the growth of telemedicine is awakening even
though the utilization rates for installed projects are declining. There is evidence to
claim that health professionals are reluctant to accept and use information and
communication technologies (ICT) which hugely led to underutilization phenomena of
ICT across the health sector (Schaper et al., 2007). Investigating the factors associated
with user acceptance of technology has been a continuous research effort in the field of
IS for many years. However, the direct and indirect factors influencing the reluctance or
lack of behavioural intention to utilize ICT may vary depending on health care context
and type of application. Therefore applying the appropriate theoretical model is
important to gather the understanding of the phenomenon.

2.7.1 Several Models Applied in Health IT and Telemedicine Adoption
The employment of information technology in the health care sector and in hospitals
undoubtedly offers great potential in improving the quality of services as well as the
efficiency and effectiveness of the workforces, and also has reduced the organizational
expenses (Aggelidis and Chatzoglou, 2009). Nevertheless, the main question that keeps
on arising is whether hospital staffs are willing to use state of the art information
technology while performing their tasks (Aggelidis and Chatzoglou, 2009). In prior
discussions, the researcher has broadly addressed the importance of telemedicine, the
value of acceptance of technology among users of the systems and benefits and
usefulness of telemedicine technology. In particular, the following sub-sessions discuss
some relevant theories in technology adoption and the potential of relationships that
may exist between some components of the model with the adoption of telemedicine
technology. Several models have been established to explain and understand factors
affecting the acceptance and adoption of computer technology in organization. In
general, the theoretical models employed to study technology use behaviour include: (i)
Theory of Reasoned Action (TRA), (ii) Theory of Planned Behaviour (TPB), (iii)
Technology Acceptance Model (TAM), (iv) Unified Theory of Acceptance and Use of
Technology (UTAUT) and (v) Innovation Diffusion Theory (IDT). Figure 2.1
represents the basic conceptual framework underlying the class of models explaining
individual acceptance of IT (Ventakesh et., 2003).
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Figure 2.1 Basic Concept Underlying User Acceptance

The lack of IT acceptance has been examined from a number of perspectives and these
include how technology is engineered in meeting the information processing needs of
users and how technology affects the organizations as well as individual (Roberts and
Henderson, 2002). Even so, user acceptance of IT is a phenomenon which is still not
easy to understand (Mathieson et al., 2001). Accordingly, in order to obtain more
understanding of telemedicine acceptance in health, it is important to discuss important
elements of theories of technology acceptance.

What follows are some studies associated with several theories and models in
technology adoption and acceptance in Health Care which were then considered to be
employed in this study. The body of each model deals with brief introduction to the
theory, and then followed by examples of applications of the theories. The studies of
telemedicine adoption that were based on theoretical frameworks have applied either
direct or indirect components of some established models. Most of these studies
employed Technology Acceptance Model (Davis, 1989) and Diffusion of Innovation
(Rogers, 1995). However, some theoretical aspects from other models bearing relevant
should also be taken into account.

Technology Acceptance Model (TAM)
According to Dillon and Morris (1996), acceptance is the willingness within a user
group to employ information technology to the tasks it is designed to support.
Nowadays, many researchers have been interested in factors that explain the acceptance
and use of different technologies. TAM that was proposed by Davis (1989) has been
used in a number of studies to explain user acceptance. TAM has become evident as one
of the most influential theories in Information Systems (Venkatesh et al., 2003). TAM
suggests that when users are presented with new software, a number of factors would
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influence their decision about how and when they will use it. The original version of
TAM (Davis, 1989) is shown in Figure 2.2.

Figure 2.2 Original Version of TAM

For the most part, TAM has been used to predict and explain acceptance of information
systems (Venkatesh et al., 2003; Davis, 1989). TAM has been revised and extended to
suit the purposes of many other studies according to their contextual needs. According
to TAM, the intention to use one technology is attributed to attitude of the users and
their level of perceived of usefulness of the innovation. Moreover, perceived ease of use
of a technology has been anticipated to affect its perceived usefulness. Behavioural
intention was used as a measure of strength of one’s intention to perform a specific
behaviour, that is, use an information system (Davis, 1989). In TAM perceived
usefulness was defined as the degree to which a person believes that using a particular
system would enhance his or her job performance (Davis, 1989). A series of
telemedicine adoption and acceptance published studies explaining how physicians’
accept and adopt telemedicine have been explored primarily quantitative in nature by
Hu et al. (1999; 2002) and Chau and Hu (2002) in health facilities in Hong Kong. Their
studies were mainly based on TAM and the fundamental of these studies were found to
be more explanatory in nature emphasizing framework (model) validation. As a result,
their findings have implied that some aspects of TAM can be considered in this study.
In particular, a survey conducted by Chau and Hu (2002) with 408 effective responses
examined physicians’ acceptance of telemedicine technology revealed that health care
professionals appear to be fairly pragmatics, concentrating more on the technology
usefulness. Likewise, Schaper (2007) asserted that performance expectancy which can
be associated with perceived usefulness was found to be the core construct validated
through his study thus was consistent with Chau and Hu (2002). Besides, usefulness of
telemedicine can result in limited opposition to the adoption of technology (Aas, 2001).
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Perceived Ease of Use was defined as the degree to which a person believes that using
particular system would be free from effort (Davis, 1989). Accordingly, Kuntalp and
Akar (2004) revealed that physicians have exhibited a great deal of interest in one
system mainly due to its ease of use. Likewise, a study examining the factors
determining the acceptance of health IT applications by caregivers in long-term care
facilities has suggested that the planners and managers should ensure that a health IT
application to be introduced is useful and easy to use (Yu et al., 2009).

Attitude is another construct postulated in TAM as one of the direct determinants of
behavioural intention (Davis, 1989). Accordingly the studies revealed by Grigsby et al.
(2007) indicated that habit was found to be an important factor explaining physicians’
adoption of telemedicine. However this finding was not supported by Schaper (2007),
through a study involving 600 survey respondents that found attitude was not a direct
predictor of behavioural intent among physicians and nurses. Indeed as a whole,
perceived usefulness, ease of use, social influence, attitude, facilitating conditions and
self-efficacy have evidently affected behavioral intention towards the use of Health
Information System among personnel in hospitals (Aggelidis and Chatzoglou, 2009). A
thorough review study of TAM was conducted particularly in health care by Holden et
al. (2010). Their results suggested that TAM did a fair job predicting, and perhaps
explaining, clinician end-user acceptance and use of health IT albeit there was much
room for improvement. These included more importantly, identifying salient beliefs that
clinicians had about using health IT and uncovering contextualization and actionable
factors that determine the actual barriers and facilitators to IT use (Holden et al., 2010).
Likewise, even though TAM is generally able to explain 40% of the variation of system
use, the results are not clear because other important factors are not considered (Legris
et al., 2003). Therefore, even though TAM can be used to provide research foundation
for most of IT adoption studies, the effort in exploring other significant factors should
be further made.

Diffusion of Innovation (DOI)
Diffusion of Innovation (Rogers, 1995) is another universal theory that has been used to
explain factors influencing technology adoption success. Innovation diffusion research
has focused on five elements and these are: (i) the characteristics of an innovation which
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may influence its adoption, (ii) the decision-making process that occurs when
individuals consider adopting a new idea, product or practice, (iii) the characteristics of
individuals that make them likely to adopt an innovation, (iv) the consequences for
individuals and society of adopting an innovation and, (v) the communication channels
used in the adoption process. DOI has been widely applied to the study of IT
innovations for more than the last decade and has provided insight of diffusion on
innovation in broader approach covering implementation, acceptance, and adoption.
Hence, understanding DOI has been important to both practitioners as well as the
researchers (Chen, 2003). According to Rogers (1995) there are five factors influencing
the adoption rate of innovations in organization. These factors are (i) relative advantage,
(ii) compatibility, (iii) complexity, (iv) trialability, and (v) observability.

DOI was further extended by Moore and Benbasat (1991) by proposing another four
constructs and these are image, visibility, result demonstrability, and voluntariness. DOI
was used to measure telemedicine success in New Zealand (Al-Qirim, 2007).
Consequently, relative advantage, cost effectiveness, observability, trialability and
image were found to be the main contributors to Telemedicine Video Conference
adoption in New Zealand. A review study employing DOI to discuss factors affecting
telemedicine has suggested key aspects of concern associated with telemedicine use
among physicians (Menachemi et al., 2004). These include solving legal uncertainty,
comprehending job efficiency while performing telemedicine and promoting
collaboration among physicians, in which these in turn would enhance the likelihood of
telemedicine uptake (Menachemi et al., 2004).

Interestingly, both TAM and DOI attempt to explain innovation adoption by using
perceived attributes of technology as the shared features as constructs employed in
TAM are fundamentally subsets of the perceived innovation characteristics; explicitly,
perceived usefulness and perceived ease of use are abstractly comparable to relative
advantage and complexity of DOI (Yi et al., 2006). Hence, a number of researches have
consistently exhibited the significance of compatibility and complexity (interchangeably
with ease of use) and relative advantage (interchangeably with usefulness).
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Unified Theory of Acceptance and Use of Technology (UTAUT)
Although TAM and DOI were used fairly convincing in explaining physicians’
acceptance and utilization of health IT, the actual barriers and facilitators to technology
use were not covered suggesting a more rigorous research effort should be carried out to
uncover specific, contextualized, and actionable constructs that may have existed in
health IT diffusion (Holden and Karsh, 2010). Therefore this study has considered
important components of Unified of Theory of Acceptance and Use of Technology
(UTAUT) (Ventakesh et al., 2003). UTAUT is widely used in the field of IT acceptance
modelling. UTAUT was able to explain 70% of technology acceptance behaviour, a
considerable improvement on previous models which routinely explain over 40% of
acceptance (Ventakesh et al., 2003). UTAUT has addressed the importance of
facilitating conditions as one of the important predictors in health IT adoption behaviour
(Kijsanayotin et al. 2009). The exploitation of facilitating conditions was also addressed
by other related models with different names and definition and these being Theory of
Planned Behaviour (TPB), Theory of Interpersonal Behaviour (TIB) and Model of PC
Utilization (MPCU). TPB introduced Perceived Behavioural Control (PBC) that is
interchangeably with Facilitating Conditions as “the perceived ease or difficulty of
performing the behaviour” (Ajzen, 1991, p. 188) and in regards to IS context, PBC is
regarded as “perceptions of internal and external constraints on behaviour” (Taylor and
Tod 1995, p. 149). On the other hand, Facilitating Conditions was defined in MPCU as
“objectives factors in the environment that observers agree make an act easy to
accomplish” (Thompson et al., 1991) and according to TIB, those conditions represent
objective factors that can make the apprehension of a given behaviour easy to execute
(Triandis, 1980).

In regard to UTAUT, Facilitating Conditions are supports from organizational and
technical infrastructure (Venkatesh et al., 2003) to accommodate adoption activities.
Facilitating conditions construct was postulated in the study of telemedicine adoption on
a national scale in Canada. However, the items selected for the use of questionnaire
were claimed to be reasonably inadequate which has resulted in failure in testing the
effect on the utilization (Gagnon et al., 2003). Conversely Hu et al. (1999) found that
conditions that can be associated with facilitating conditions such as proper training,
technology access, and in-house technology expertise, were positively associated with
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behavioural intention to use telemedicine technology by physicians. However, in regard
to developing countries’ concern, there was only one published study addressing the
whole UTAUT model as a means to obtain insights from telemedicine users in the case
of Ethiopia (Hailemariam et al., 2010). However the results of their studies were not
obtainable as the research was still at the proposal stage. UTAUT has been tested in a
study examining factors influencing health IT adoption in Thailand’s community health
centres and the study has confirmed the validity of facilitating conditions and the model
itself in developing countries’ healthcare setting (Kijsanayotin et al., 2009).

Several UTAUT measurement instruments were also used to measure keys to a
successful and sustainable telemedicine program involving participants that were
selected through a professional telemedicine association such as American
Telemedicine Association (Whitten et al., 2010). As a result, their descriptive studies
were able to provide a data-driven understanding on how telemedicine can be optimized
in achieving the overall goal of an organization (Whitten et al., 2010).

According to Obstfelder et al. (2007), telemedical applications introduced into routine
practice are typically characterised by six features as follows: (i) service delivery
problems at the local hospital have been clearly stated, (ii) telemedicine has been
regarded as a benefit, (iii) telemedicine has been regarded as a solution to political and
medical issues, (iv) the collaboration between promoters and users was present, (v)
issues regarding organizational and technological arrangements have been addressed,
and (vi) the future operation of the service has been well thought-out. Based on that, it
is anticipated that telemedical application should be based on a clear need, perceived as
beneficial and usefulness and must be supported with objective facilitating conditions.

Since some teleconsultation system run via Internet technology, some other relevant
environmental factors influencing doctors’ acceptance towards IT and health IT should
not be totally overlooked. Accordingly, amongst factors that may have negatively
influenced doctors for using Internet found by Masters (2008) through a systematic
review of 38 studies describing surveys of doctors’ Internet use were found to be time,
workload, liability issues and lack of skills and these are regarded as discouraging
factors. Likewise, negative remarks in association to workload were expressed by
general practitioners even before the introduction of teledermatology to their clinical
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practice (Collins et al., 2000).

2.7.2 Demographic Factors
Apart from exploring direct determinants of IT adoption, this study does not deny the
presence of other type of factor called demographic factors in moderating the
acceptance of the technology among users. In regard to IS theories and models, UTAUT
has made an immense contribution towards application development research by
acknowledging the effects of moderators (in the form of demographic feature) in IT
adoption apart from identifying important constructs as the resultant of the combination
of several theories. These include gender, age, experience and voluntariness of use
(Ventakesh et al., 2003). Accordingly, even though younger physicians tend to use
Internet more in their works (Masters, 2008), age and experience have not significantly
impacted caregivers on using health IT application (Yu et al., 2009).

Another example of demographic effect was a study examining health IT acceptance in
health care organization which in turn has found that the influence of perceived
usefulness and perceived ease of use of the system was stronger when employees
perceived themselves to have wider autonomy concerning their own work (Schaper and
Pervan, 2006). Also, the influence of perceived usefulness on system use was stronger
when employees perceived their organization to be adaptive to new things (Schaper and
Pervan, 2006). According to Kimberly et al. (1981), characteristic of individual people
(organizational leaders), characteristic of organization and characteristic of the context
in which it operates were found very important in determining hospital innovativeness.
Accordingly this is in particular perceptible when size, localization, and sub-units size
are found as potential determinants of telehealth adoption (Gagnon et al., 2005) in
hospitals. Indeed, based on the preliminary results from an organizational perspective,
hospital characteristics are found important in determining how technology is adopted
in the hospital (Maarop et al., 2009).

The result revealed that some hospital

characteristics have made a major distinct in determining likelihood of teleconsultation
adoption (Maarop et al., 2009). Amongst hospital characteristics being addressed as
factors of teleconsultation adoptions are size of hospital, location of tertiary hospital
(receiving), location of teleconsultation workstation and the presence of visiting
specialist (Maarop et al., 2009). Moreover, a study (Grigsby et al., 2007) that employed
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semi-structured

interviews

with

seven

recognized

telemedicine

programs’

administrators involving 18 sites in average for each program disclosed the relevant
findings related to telemedicine utilization, this being, efforts were seen to be focused
more on specialist rather than stimulating demand upon whom the system depends for
system referrals (physicians). Also, the interviews of 37 specialists from six medical
disciplines revealed that social and technical adaptation is required to make
teleconsultation an attractive, user friendly and reliable technology as to be accepted
into physicians’ practice thus physicians in six medical specialists cannot utilize
teleconsultation to the same extent (Lehoux et al., 2002).

Further, the service should be disseminated more among those who do not require
comprehensive of patient examinations, who do not have sufficient access to specialist
and those in need and prefer such service (Lehoux et al., 2002). Likewise, there is a
tendency that teleconsultation is appropriate in scarce specialty service in the
emergency setting (Maarop et al., 2009). Another example of the moderating effect can
be seen in between primary care and secondary care. Consequently, the acceptance of
technology was evident to be the one of the components determining success of
telemedicine in both primary and specialized care (Romero et al., 2008). Nevertheless,
at the same time, the primary care is often more concerned about workflow and
acquisition of photographic images whereas specialised care is more concern about
quality of images and diagnostic certainty (Romero et al., 2008).

In a normal circumstance, the centralized health care system is in parallel with ‘domaindefensive’ strategy whereas decentralized health care system is much associated with
‘domain-offensive’ organization (Fairbank et al., 2006). In this regards, Walker and
Whetton (2002) claimed that an organization that is complex and decentralized has the
potential to introduce telehealth services relatively easily in comparison with the
centralized whereas a formalized structure with a lack of resources and limited
management support would reduce users’ voluntary use of telehealth service. This is
consistent with the previous finding which indicated that when a hospital follows
domain offence strategies and, at the same time have plentiful resources and being
managed by highly interactive top management teams, an adoption of imaging
innovations are at best (Tabak et al., 2000). This is because, with different structures of
health care as well as the location of health centre, telemedicine support can be
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dissimilar (Nessa et al., 2008). Further, Lehoux et al. (2002) indicates that medical
disciplines depending on either thorough physical examinations or specialised
investigative techniques are unlikely to restructure their work routines to accommodate
teleconsultation thus specialities that primarily exploit images or numerical data tend to
perceive teleconsultation as more useful.

2.8 Theoretical and Contextual Components for the Study
Eventhough there are several theories and models associated with technology
acceptance which have been addressed in Section 2.7, only several aspects from three
theories have been included to help understand the phenomenon of teleconsultation
acceptance in government hospitals in Malaysia. These theories are (1) Technology
Acceptance Model (TAM), (2) Unified Theory of Acceptance and Use of Technology
(UTAUT) and (3) Theory of Planned Behaviour (TPB).

As the study was designed to understand the acceptance of teleconsultation technology,
the study has considered the elements of the growing body of technology acceptance
and adoption in health care environment. A combination of contextual aspects and TAM
have been applied to explore telemedicine acceptance health facilities in Hong Kong
(Chau and Hu, 2002). As a result, the elements of TAM were found useful in explaining
the acceptance of telemedicine in Hong Kong (Chau and Hu, 2002) . A whole UTAUT
has been tested in a study examining factors influencing health IT adoption in
Thailand’s community health centres and the study has confirmed the validity of the
model in developing countries’ healthcare setting (Kijsanayotin et al. 2009). TPB
framework that was proposed by Ajzen (1985) suggests that actual behaviour is
preceeded by behavioral intention (BI) and in turn is influenced by either attitude,
subjective norms and perceived behavioral control. Based on a review, BI has been
reviewed as an important variable in understanding behaviour (Armitage and Conner,
2001). Two additional factors of TBP which are user's attitude and perceived
behavioural control have also shown significant influence on the acceptance of
technology by health care professionals (Chau and Hu, 2001). In particular Djamasbi et
al. (2009) have found that users’ attitude towards healthcare information system has an
important role in the acceptance behaviour.
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As addressed in Chapter One, the overall aim of this research was firstly to explore the
phenomenon of teleconsultation acceptance in Malaysia and then to develop an
understanding of the important aspects constituting the phenomenon. Three research
questions were constructed to achieve this aim. In this regard, all aspects elected to
answer these research questions should be based on relevant theories and contextual
concerns. Hence, drawn upon literature review and the theoretical consideration, the
components of this study were selected and categorized as follows:
a) TAM: Perceived Usefulness and Perceived Ease of Use
b) UTAUT: Facilitating Conditions and Demographic Influence
c) TPB: Behavioural Intention, Attitude and Perceived Behavioural Control
d) Contextual Concerns: Service Needs and Trust in Technology.

The research questions were developed to obtain answers related to factors influencing
the acceptance of the technology as well as understanding processes associated to the
phenomenon. Hence, the elements of pre-existing theories can be used to sensitise the
researcher to particular issues of the phenomenon being studied (Ezzy, 2002). At the
same time, contextual concerns has also being claimed to be significant in facilitating
successful acceptance of the technology (Straub, 2009; Holden and Karsh, 2010). Hence
the applicable aspects were also included after preliminary study (Maarop et al. 2009)
by considering the appropriateness of aspects in the context of Malaysian hospitals.
Overall, the components of framework which was employed in this study derived from
the integrated of three established technology acceptance theories and contextual
factors. Chapter Three provides further discussion on the conceptual framework.

2.9 Discussion on Related Key Issues
This section discusses some key recommendations and limitations derived from the
review of the literatures. This review helps to identify and acknowledge some important
benefits of teleconsultation technology to health care facilities, providers and patients.
The review confirms that teleconsultation service could improve health care in the
underserved areas to consult with specialist. One of the important insights revealed that
the majority of the adopters regard teleconsultation as acceptably feasible and has
provided great assistance in the health care delivery. Based on the literature studies,
there is a possibility that the adopters likelihood in accepting telemedicine is due to their
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perception of telemedicine as a panacea to specialist intervention. In turn, all of these
literatures are fundamental in justifying topics of concern addressed in the following
chapter.

Teleconsultation implementation in Malaysia was anticipated to be promoting good
health and preventing morbidity and mortality (MOH, 2009). Thus, the recent
teleconsultation facility involves centralized application services and data repository
operating over a nation-wide private MOH network, better form of system and facilities
and improved infrastructure. It is the hope of MOH Malaysia to turn teleconsultation as
an integral part of the healthcare delivery system in the country, which will facilitate
more equitable, accessible and affordable delivery of health care. Several contextual
issues of concern have been identified in this review that may potentially provide
solution to enhance teleconsultation utilization capacity. Unambiguous need for the
service, organizational facilitating conditions, perceived benefits of the technology were
among others identified in the preliminary study (Maarop et al., 2009) and review of
health care in Malaysia.

As a whole, telemedicine has become an essential delivering tool in health care since it
was introduced in late 90s in the developing regions. Since the uptake of telemedicine
was just awaken in recent years in the developing countries, some prior literatures
studies that were based on developed countries’ context also need to be looked into for
comparison, albeit some of these publications may be considered obsolete. Indeed,
telemedicine studies are still considered useful as it generates a new idea or solution to
many in the healthcare field (Whitten et al., 2010). Overall, the challenges of
telemedicine implementation in developed countries are seen relatively comparable to
the developing regions. However, even though issues of reimbursement, licensure and
liability pose a variety of hurdles to both individual and organizational health care
entities in telemedicine uptake in the developed regions (Bangert and Doctor, 2005),
these somehow are inapplicable in many of the developing countries. This is because,
most of telemedicine projects in these countries are funded by their national or federal
government and therefore cost-benefit’s aspect should not be a major concern for the
respective health care facilities and providers. In this respect, the physicians are not to
be reimbursed for their consultations. Malaysia is one of the examples where the health
care recruits are employed and salaried by the state government, and the cost of the
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teleconsultation service is being funded by a centralized national government. Further,
teleconsultation scheme in the context of this study involves interaction of two (or
more) health care professionals (i.e. between doctor and doctor or between doctor and
specialist). There is no direct patient involvement in the context of this study as the
communications using teleconsultation only engage the interaction between specialists
in the hospitals and health care providers in health care centres to discuss solutions
concerning diagnosis and patient management (MOH, 2010).

Concurrently, a number of developing countries are still struggling on funding and
implementation cost in order for the technology to survive as part of the health care
facilities. Nevertheless, some of these countries have gained technical and financial
support through international collaboration and charitable trust but the majority of these
countries are independent and self-governing. However, cost comparisons study
undoubtedly is useful to be applied in exploring feasibility of telemedicine adoption in
any developing countries. For example, this has been realized in the case of Ethiopia
and as a result, telecardiology was found to be feasible and cost effective compared to
the conventional method (Kifle et al., 2006). However in the long run, generally it can
be asserted that cost and financial source is more important in determining service
sustainability rather than individual technology acceptance within the context of
centralized health care system of the developing countries. Hence, the budgetary agenda
should be resolved at the implementation and planning stage.

Issues related to data security, confidentiality and privacy are marginally discussed in
developing countries’ telemedicine literature as compared to the developed countries. In
some developing countries, legislations concerning the practice of telemedicine are
politically under the control of broader authorities such as respective ministry, state or
national constitution. On the other hand, professionals opting for telemedicine practice
in most of the developed countries need to consider several legal implications on
individual losses. As such, health care professional must be licensed in order to engage
in various aspects of telehealth and there are concerns around medical liability.

As evident from the results, the introduction and implementation of telemedicine have
faced several barriers. As a result, this review recommends some suggestions that are
potentially liable to enhance the benefits of telemedicine in developing countries as well
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as to resolve some issues related to the research questions prompted in the earlier
chapter. Based on the review, the potential recommendations for telemedicine
implementation are proposed as follows (Maarop and Win, 2009):
a)

In the initial attempt of telemedicine execution in developing countries, the
implementation should be relatively basic which does not rely on sophisticated tool
or expensive backbone network and infrastructure. This is because the primary
activity in most developing countries is still concentrating on basic teleconsultation
and seeking second opinion using store and forward mode in critical medical
specialties like radiology and cardiology. Subsequently, telemedicine application
feasibility analysis is critically required not only to assess the benefits of the new
application but also to measure the real demand for this technology in order to
determine further expansion.

b)

Several developing countries have gained technical and financial support through
inter-country affiliation, international collaboration and even from charitable trust;
nevertheless many are independent and self-governing. Given that most of the
collaborations found from this study are feasible, this kind of collaboration should
be encouraged particularly in those developing countries that are lack of physicians
particularly in the critical medical disciplines and in those developing countries that
are technically facing limited capacity in operating telemedicine technology. On
the other hand few authors claimed that this form of dependency should not be in a
long term basis to guarantee sustainability of telemedicine delivery when
collaboration discontinued (Wooton, 2008; Rigby, 2002; Edworthy, 2001). Lack of
sufficient evidence for these arguments warrants additional studies. Therefore this
study recommends that there should be further empirical analysis regarding
international collaboration supports in developing countries to provide appropriate
strategy and guidance concerning telemedicine collaboration in these regions.

c)

Barriers and challenges found from this study are only based on the introduction
and implementation aspects which are identified as: (i) funding and cost, (ii)
technical, technology and quality (iii) infrastructure and geographical (iv) resources
and knowledge (v) political, culture and acceptance. Of these, funding is evident to
be the most unbearable barrier being faced in reaching telemedicine success in
developing countries thus this suggests that there should be an appropriate financial
plan to assure sustainability and stability of implementation. Additionally there
should be a proper action and technical plan of telemedicine to rectify related
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technological problems beforehand in the respective country. Adequate education
and training on operating telemedicine equipment should not be overlooked as this
is important not only to expose telemedicine capabilities to potential regular users
but also to encourage telemedicine utilization into routine use. Frequent
promotional program of telemedicine service should be conducted to create
awareness of telemedicine and induce positive perception of organizational change
management to the majority of health professionals. This review also suggests an
incentive or reward in any means be granted to the users as to stimulate motivation
amongst users in particular at the initial phase in the effort to put the service into
routine practice. Finally, a utilization model towards routine-use of telemedicine
should be established as part of the sustainability program once the telemedicine is
introduced in any developing countries.

Nevertheless, there has been little research employing empirical data and theoretical
components as many of telemedicine studies are based on the review method and some
are relying on limited expert opinions. Indeed, many of the telemedicine studies
including technology acceptance were based on telemedical application that run over
individual or private network (platform) which did not cover a nationwide centralized
implementation. Therefore, there is a critical need for evaluating telemedicine
implementation or exploring telemedicine adoption by utilizing a proper research
methodology. Accordingly, several important aspects from developed and developing
countries as well as contextual perspective need to be further explored in order to enrich
the understanding of the phenomenon of interest.

In order to understand the adoption of technology in hospitals, a study requires beyond a
straightforward application of a relevant model. The solution of technology adoption
issues cannot be obtained only through an employing the existing models into the
research framework. This is because after reviewing technology innovation studies,
Fichman (1992) concluded classical innovation attributes alone cannot be used to
explain organizational technology adoption hence additional aspects need to be
acknowledged and considered. Most recently, these have been realized as these existing
models have also presented two limitations: the relatively low explanatory power and
inconsistent influences of the factors across studies (Sun and Zhang, 2006).
Specifically, Holden and Karsh (2010) suggested that an important future direction for
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technology adoption in health care is to adapt the model specifically tailored to the
health care context. Thus, this can be done through uncovering other contextualized,
specific, contextualized, and actionable factors (Holden and Karsh, 2010). Thus, these
are obtainable when the actual barriers and facilitators of health IT use are recognized
(Holden and Karsh, 2010). However, a limited amount of research has been done to
understand the telemedicine acceptance. Indeed, published materials that are based on
developing countries context are limited to either positioning or conceptual work which
is yet to be tested. For example a working paper was proposed by utilizing UTAUT
theory to explain the adoption of telemedicine in Ethiopia (Hailemariam et al., 2010).
Likewise, some key recommendations were made for telemedicine diffusion in China
(Xue and Liang, 2007) but their work were not based on empirical data and assessment
suggesting to limitation of theoretical development in health IT research.
Prior researchers in the field of technology adoption have focused on explaining how
one technology was accepted and used by the end-users in a particular context and those
studies were primarily based on prior established adoption theories. These somehow,
have resulted in lack of appreciation of the value of interpretive information that indeed
is capable to describe the real essence of meaning confined in the natural setting
(Creswell, 2007) and critical aspects of computer-based information system (Walsham,
1993). Moreover, there is a general lack of research contribution to health IT adoption
from the qualitative and particularly mixed methods perspective. Even though
explanatory perspectives can produce useful result based on quantitative power analysis,
they cannot explain the variance in the process of adoption of IT (Holden and Karsh,
2010). In fact, most literatures associated with technology adoption are commonly
explanatory in nature emphasizing on model validation. Therefore, the use of qualitative
component in this study is functional to enrich the understanding of critical issues
related to teleconsultation adoption.

2.10 Chapter Summary
This chapter has presented a review of telemedicine and gathered an in-depth
understanding in regard to issues related to telemedicine implementation, adoption and
acceptance. Consequently, the reviews have discussed about the introduction and
implementation of telemedicine, supportive and critical benefits as a resultant of
telemedicine interventions, the perspective of health care and teleconsultation in
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Malaysia, barriers and facilitators of telemedicine implementation and adoption,
essential aspects of telemedicine implementation in developing countries and, theories
and models related to telemedicine adoption. The chapter has identified the relevant key
issues and drawn potential recommendations from the review. As a result, the study has
identified three relevant theories pertaining to understanding the acceptance of
teleconsultation in health care environment. These are TAM, UTAUT and TPB. Even
though Chapter Two has addressed many aspects which are related to teleconsultation
acceptance and discussed the gap that has existed in the field of study, the identification
of appropriate aspects and how those aspects in the study relate to each other in the
context of the study are further examined. The discussions on the inclusion of these
aspects are carried out in detail in the following chapter.

Chapter Three discusses and performs the inclusion of the relevant aspects suitably used
for this study. These aspects are based on Chapter Two. In turn, a conceptual framework
to facilitate data collection and analysis is established.
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CHAPTER THREE
CONCEPTUAL FRAMEWORK

3.1 Introduction
This chapter provides the discussion and justification for including and excluding
several aspects in the conceptual framework used in this study. The aim of this
conceptual framework is to help achieve and enhance an understanding of
teleconsultation acceptance in public hospitals in Malaysia. Hence, the objectives of this
chapter are twofold, these being: (i) to address the relevant aspects and dimensions
based on the literature review and preliminary studies, and (ii) to propose an overall
conceptual framework for this research. Based on prior-research and theory-driven
approach, a conceptual framework was developed and used to facilitate the data
collection and analysis processes. The underlying framework derived from a
consideration of findings of published health IT and teleconsultation studies and also
thoughtfulness of established technology acceptance theories.

3.2 Type of Framework
The idea of conceptual framework is intended to guide the researcher to coordinate
inquiries that are addressed during the data collection and analysis as well as to ensure
that the researcher remains in the investigation key topics based on research objectives
(Cavana et al., 2001). The conceptual framework in this chapter has been derived from
the background reviews in Chapter Two. The Chapter Two has also considered two
relevant published studies encompassing dedicated recent review of teleconsultation in
developing countries (Maarop and Win, 2009) and a preliminary study concerning
teleconsultation service utilization key issues in the context of Malaysia from an
organizational perspective (Maarop et al., 2009).

As stated in Chapter One, the overall aim of this study is to explore the phenomena of
teleconsultation acceptance in Malaysia and then to develop an understanding of the
important aspects constituting the phenomena. Particularly, this empirical research
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highlights several aspects that would explain how teleconsultation service is used and
accepted among health care professionals who practice in public hospitals in Malaysia.
In response to this direction, Chapter Two has addressed several sections of reviews
covering multiple perspectives concerning teleconsultation implementation, acceptance
and adoption, thus has identified a number of possible concerns that could be
considered in answering the research questions addressed in this study. In order to
choose the most suitable and applicable aspects for the incorporation of teleconsultation
acceptance framework in Malaysia, a set of selection criteria has been established. As a
result, several assumptions were drawn from the conduct of these reviews.

Apparently, there is a lack of interpretive information that indeed capable to describe
the real essence of technology adoption which can be sensed and gained from the
qualitative stream. In order to situate the aspects within the frame of research work, it is
first necessary to consider the type of framework. Thus, this has an important
relationship with the research methodology, whether the research has utilized a
qualitative or quantitative priority. Usually a framework defines the concepts, explains
the theory underlying the concepts, elaborates the relationship among them if possible,
and may even describe the nature and the direction of the relationships (Cavana et al.,
2001). Type of framework would depend on the type of information anticipated to be
obtained when research questions are answered. There are two types of research
framework that can be considered in any research studies namely theoretical framework
and conceptual framework. According to Cavana et al. (2001), if the researcher
operationalises the concepts to variables, then the theoretical framework can be
formulated. Further, a theoretical framework allows the researcher to convert the
research objective to either a research question or a research hypothesis and this can
allow the use of statistical procedures in the data analysis. On the other hand, if the
researcher decides to remain at the concept level, then a conceptual framework is
developed (Cavana et al., 2001). In accordance with the research aim of this study, the
research requires several outcomes in the form of textual descriptions and narration to
describe events, phenomena and activities concerning teleconsultation which cannot be
explained by quantitative method alone. Hence, the procedure of investigating the
research questions of this study has been mainly facilitated by qualitative approach as
the focus of this study was on collecting and interpreting participants’ subjective
description concerning the use and adoption of teleconsultation technology in hospitals.
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However, the researcher at times needs to use quantitative data to visibly demonstrate
the operationalisation of qualitative concept in some manner.

Hence, conceptual framework is best applied in this study as the study requires huge
components of qualitative. In addition, this study does not attempt to generate a
predicting model for teleconsultation use. Therefore, framework associated with the
operationalisation of model prediction is not suitable in this context. Thus, the
conceptual framework used proposed in this study would justify the method of data
collection. Hence, a concise and strong rationale that shows how the selection of
methods flows from the research questions should be grounded in the conceptual
framework (Marshall and Rossman, 2010). In this Chapter, the formation of the
conceptual framework began with the identification of the key issues and dimensions
that may have had possible links with the teleconsultation acceptance in Malaysia by
revisiting the relevant works in the literature. This includes addressing the important
point of view to support the assumptions that are anticipated in the framework.

3.3 Context of the Framework
The broad body of research regarding teleconsultation has focused on its introduction
and implementation but relatively little effort has been placed on how and why the
individuals accept the technology. Moreover, technology acceptance studies rarely place
high consideration on factors derived from the perspective of the introduction and
implementation of a technology and other contextualized aspects. Often, the existing
theories of technology adoption are directly adapted to explain how one technology is
adopted without considering factors from other contexts. Hence, this research looks
upon a broader context regarding teleconsultation adoption. Technology adoption has
been associated with the use and acceptance of a product (Masrom and Hussein, 2008;
Agarwal, 2000). Exploring factors associated with user acceptance of software systems
has been a vital research stream in IS field for many years. Indeed, user acceptance of
technology has been viewed as a significant aspect in determining the success or failure
of any IS projects (Davis, 1993). The main outcomes of IT adoption research can be in
the form of deliverables to help organizations better deploy and manage their
technology resources thus enhance the overall effectiveness (Hjelm, 2005).
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Apparently, there is a lack of guiding teleconsultation acceptance frameworks that can
be generically applied to the phenomena in the context under study. Both perspectives
covering health IT studies and theoretical background were deemed important to situate
the direction of the study. Hence, this section explains why some potential concerns
should and should not be incorporated in the conceptual framework to explain
teleconsultation acceptance in Malaysia. Before any movement can be made in framing
the important aspects for this study, several relevant perspectives in the literatures need
to be considered.

3.3.1 General Teleconsultation and Health IT Perspective
The studies relating to acceptance of teleconsultation have tended to focus more on
patients satisfaction rather than the physicians’ perception (Collins et al., 2000). There
has been little research on how physicians can take full advantage of teleconsultation
technology within an organization. Hence, this study has omitted several aspects of
patients’ satisfaction that are not considerably relevant to be brought into the study. This
includes among others, the patients’ effective interpersonal communication with doctors
(communicative behaviours and the interaction between provider and patient during the
teleconsultation) (Miller, 2003) and comparison of cost between teleconsultation and
routine or conservative consultations (Whitten et al., 2002; Wallace et al., 2002).
However, several aspects from patients’ perception can also be considered in this study.
This includes among others, their confidence towards the system and their perception
regarding the complexity or ease of use of the technology (Norris, 2002), which in turn
has helped to address the importance of technological characteristics of the system.

Teleconsultation as an Advantage to Health Care Delivery
There are a number of facts discovered in the literature review (section 2.2.3),
supporting that teleconsultation can be anticipated to be an advantage to health care
delivery. With regard to teleconsultation, these advantages have been associated with
efficiency of technology to facilitate consultation and referral activities. Such benefits
and advantages can be generally categorized as improvement in learning process, access
to health care and health information, communication and coordination of care, and
documentation (Doarn et al., 2005; Maarop and Win, 2009). Thus, this study assumes
these benefits should be included the conceptual framework.
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Service Need
Teleconsultation has been publicized as a promising panacea for the underserved areas
to get access to specialized medical services. Yet, to materialize the potential of the
technology is not easy. Indeed, in many countries the efforts require more than one time
implementation in order for the involved stakeholders to grasp the idea of the
technology. Likewise, based on review of literatures particularly in section 2.2.3, this
study has differentiated benefits of teleconsultation into two distinct groups, categorized
as supportive and critical benefits. Supportive benefits are advantages associated with
efficiency of technology to support consultation and referral activities whereas critical
benefits are advantages associated with efficiency of technology to support hospital
organization and health care providers to provide health services to patients under
constrained resources and critical conditions.

As the main objective of teleconsultation is to provide healthcare and health related
services to those in need, hence the actual need for technology can be conceptualized as
any objective factor that is associated with the practicality of the technology in fulfilling
the actual demand for the service. This would greatly rely on the rationale and motive
for why the technology was originally put into operation. This study assumes that the
objective need for technology has been part of the most important aspects in
determining the preliminary uptake of teleconsultation technology. Even though the
aspect was mentioned in some prior general teleconsultation literatures but literally, it
can be regarded as opinion or a suggestion in the discussion part since it has not been
satisfactorily explored and measured.

Therefore, this study has identified and incorporated additional environmental
objectives to address the objectives and actual need for using teleconsultation. These
include: (1) to broaden specialist access as to obtain faster consent concerning directive
on patient management as well as to get specialist advice (Hjelm, 2005), (2) to reduce
physical referrals from primary health centres to tertiary centres (Gagnon, 2007), (3) to
better utilize the resources such as the use of the ambulance, tertiary bed, travelling time
and cost (Roine et al., 2001) and (4) to reduce mortality and morbidity especially in
emergency cases (Hjelm, 2005). These aspects have been studied in the preliminary
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investigation (Maarop et al., 2009). As a result, all of these aspects are regarded feasible
to be incorporated in this study and thus need further exploration.

General Enablers and Barriers of Teleconsultation Use
Based on the literature reviews in section 2.4.1 and 2.4.2, the presence (or absence) and
the state of facilitating and impeding conditions are potential to have a significant
influence on teleconsultation use and acceptance. In general, enablers and barriers to
teleconsultation use can be grouped in one theme thus the state of each condition may
differ across implementation which may affect the acceptance of teleconsultation
technology in a different way. In summary, this study has categorized facilitating
conditions of teleconsultation into infrastructure, organizational and technical supports.
However, some conditions such as budget and appropriateness of teleconsultation
application on patients were not intended to be quantitatively measured. This is because
budget has been more associated with barrier to technology implementation and the
appropriateness of teleconsultation application has been more related to patient
acceptance rather than physician acceptance. Further, those factors may require different
respondents other than solely the user of the systems as users would not have the
details.

This study has suggested the incorporation of empowerment of management (Burkow
and Nilsen, 2005), availability of technical support (Busey and Michael, 2008),
provision of training and presence of advocacy and awareness program (Fleming et al.,
2009), and job workload (Masters, 2008) into the conceptual framework. Issues
concerning reimbursement and licensure are hotly debated and discussed as barriers to
teleconsultation use but these aspects have been omitted due to the contextual variations
which are further discussed in the next section. In addition, after considering some
contextual information based on the review of health care in Malaysia (section 2.3) and
a preliminary study (Maarop et al., 2009), those aspects can be written off as the aspects
are obviously not applicable in the context under study. This is further explained in the
next section.
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3.3.2 Contextual Perspective
Two important aspects that are frequently mentioned in the literature reviews in Chapter
Two are inadequacy of reimbursement model and lack of cross state licensure. With
regard to the Malaysian context, the recent teleconsultation facility involves centralized
application services and data repository operating over a nation-wide private MOH
network and manned by a special division namely Telehealth Division. Since
teleconsultations are held over MOH-owned network and all participating users are the
MOH recruits (MOH, 2010), the concerns of reimbursement (between adopting
hospitals) and cross state licensure are not applicable and relevant in this study. In
association to the context under study, two contextual factors are included namely Trust
in Technology and User’s Attitude in Health Care Environment.

Trust in Technology
Concurrently, it is assumed that the level of trust in the teleconsultation technology
among the doctors who practice in MOH would be enhanced. This is because, since the
implementation of teleconsultation in the context under study was fully manned by the
respective MOH body (MOH, 2009; Maarop et al., 2009), the use of the technology has
been in a trustworthy and reliable setting and control. Indeed, when all operations and
equipment are compliant with medico legal and national policy (Maarop et al., 2009),
the users will be more assured about their legal liability. Thus, the situation would likely
contribute to a favourable uptake of teleconsultation technology. Of late, trust in
technology has emerged as an important factor in medical research. Trust in information
technology is an important concept because people today rely on technology more than
ever before. Thus the notion of trust in technology should be taken into consideration in
the context of teleconsultation adoption as it has evidently reduced the degree of
perceived risk of EHR which would contribute hugely to clinicians’ acceptance and
continued use of health IT systems (Egea and González, 2011). Therefore, the issues of
legal concern and trust in medical technology should also be considered in this study.
There is a variety of definitions of trust across fields of study. From Information
System’s perspective, trust in technology built the same way as trust in people and has
two interesting implications which are (1) influence over the use of the technology and
(2) influence over general assessment on the technology (McKnight, 2005). Likewise,
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the factor of trust in medical technology can be conceptualized based on the relevant
medical technology measurement tools for evaluating trust in medical technology
suggested by Montague et al. (2009). These aspects are confidence, reliability, security,
safety and falsity, among others (Montague et al., 2009). Hence, the relevant factors
which have been identified within the scope of literature reviews can be employed for
the exploration of trust in teleconsultation technology.

User’s Attitude in Health Care Environment
One of the findings relating to the health environment concerns around issues of
workforce’s attitude in the medical practice culture itself (Eikelboom and Atlas, 2005;
Whitten and Love, 2005). Discouraging practice culture and negative perception of
technology use can also lead to a discouraging attitude among health practitioners to
uptake the technology (Busey and Michael, 2008). Therefore, the study has included
attitude of health care providers towards teleconsultation technology in the contextual
framework.

3.3.3 Developing Countries Perspective
Based on the literature reviews (section 2.5), the majority of developing countries have
claimed that funding and cost are the main obstacles in teleconsultation introduction and
implementation. However, the issue of budgeting revolves around implementation and
thus suggesting that there should be an appropriate financial plan to assure sustainability
and stability of implementation (Maarop and Win, 2009). Further, this aspect can be
regarded as a major barrier of technology adoption at the organizational level rather
than individual acceptance. However based on the developing countries’ perspective,
particularly those countries exercising centralized public health care system (Nessa et
al., 2008), individual travelling time and personal cost should be incorporated as part of
the acceptance’s obstacle in the context of Malaysia.

Facilitating Conditions of Teleconsultation
Teleconsultation service in Malaysia and most of developing countries use an
asynchronous communication which usually involves image transfer from referring
hospital to referral health facility (MOH 2010; Maarop et al. 2009). According to

79

relevant literatures reviews, challenges concerning teleconsultation use in developing
countries revolve around technical and infrastructure issues (Maarop and Win, 2009).
Therefore, relevant provisos which are related to enhancing teleconsultation uptake
should be incorporated in this study. These include the availability of system manual,
accessibility and completeness of equipment, and network stability (Maarop and Win,
2009). Adequate training and frequent promotional program (Ferguson, 2006) are also
among the important aspects being suggested from the review.

Demographic Factors
Unified Theory of Acceptance and Use of Technology (Ventakesh, 2003) has
introduced the effects of moderators (in the form of demographic components) in IT
adoption apart from identifying important constructs as the resultant of the combination
of several theories. These include gender, age, experience and voluntariness of use
(Ventakesh et al., 2003). Further studies concerning acceptance of teleconsultation
technology should compare the level of physicians’ acceptance in different clinical
settings to gain a broader understanding of the conditions under which this technology
could be implemented on a large scale (Gagnon et al., 2003). In regard to developing
countries context, little research has been conducted to explore demographic
components and its influence on the acceptance of teleconsultation technology in
hospital. In this regard, some relevant suggestions were considered. Based on the
literature reviews in section 2.7.2 and a preliminary study concerning teleconsultation in
Malaysia (Maarop et al., 2009), several demographic concerns have been addressed that
shall be incorporated in the conceptual framework and further explored in this study.
These include medical specialties, level of urgency, distance between referring and
referral hospital (localization), type of hospital, user’s age and experience of the user.
3.3.4 Theoretical Perspective within Contextual Dimension
Although the concept of technology acceptance or individual adoption is not new, most
of prior health IT studies concerning physicians’ belief about using technology have
focused on electronic health records (EHR) (Holden et al., 2010) yet, only a limited
number of works were published to explain the diffusion and adoption of
teleconsultation technology at both individual and organizational level. Nevertheless,
adapting existing models directly in one study has presented two limitations: (i) the
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relatively low explanatory power and (ii) inconsistent influences of factors across
studies (Sun and Zhang, 2006). Nevertheless, this study has identified some components
derived from the existing relevant theories bearing potential to be incorporated in the
conceptual framework and these are technology attributes, intention to use technology,
behavioural control and attitude.

Technology Attributes
Based on the literature reviews in section 2.7.1, perceived usefulness and perceived ease
of use of Technology Acceptance Model (TAM) have shown feasibility in determining
acceptance of teleconsultation technology. The components in TAM are usually used to
determine adoption of an utterly new technology in various organizations where in most
cases the use is voluntary and a very few studies applying TAM in the mandatory
setting (Yousafzai et al., 2007). The technology understudy is a nationwide
teleconsultation technology primarily aimed at delivering specialists’ consultation and
referral services through web-based technology within the MOH telehealth hospitals.
Some factors addressed in Diffusion of Innovation (DOI) are also offering some bases
for conceptual framework in explaining the acceptance in the area of health IT.
However, those aspects are interchangeably with some factors in TAM and these being
complexity (ease of use) and relative advantage (usefulness). As the technology was
evident to be less embraced by the former users and at the time the preliminary study
was conducted (Maarop et al., 2009), there was no apparent policy enforcing
teleconsultation use, the technology use has been merely regarded as non mandatory.
Therefore, perceived usefulness and perceived ease of use have been included in this
study.

Human Behaviour, Facilitating Conditions and Behavioural Control
Drawn upon Theory of Planned Behaviour, three aspects have been included in this
study and these are behavioural intention, attitude and perceived behavioural control.
Behavioral intention is a measure of the strength of one’s intention to perform a
specified behaviour, that is, the use of an information system (Ajzen, 1985). Attitude is
an individual’s positive and negative feelings (evaluative affect) about performing the
target behaviour (Ajzen, 1985). Facilitating conditions represent objective factors that
can make the apprehension of a given behaviour easy to execute (Triandis, 1979;
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Thompson et al., 1991). In addition, facilitating conditions have been addressed in
Unified Theory of Acceptance and Use of Technology (Ventakesh, 2003). In regard to
UTAUT, facilitating conditions are supports from organizational and technical
infrastructure to accommodate adoption activities (Venkatesh et al. 2003). On the other
hand, behavioural control which is interchangeably with facilitating conditions is a
perception of user on concerning the ease or difficulty in performing use behaviour
(Ajzen, 1991). Therefore behavioural on individual adopter has somehow assumed to be
affected by both objective factors of facilitating conditions and subjective perceptions
(latent factors) of behavioural control.

Hence, this study has there or thereabouts considered both objective and subjective
aspects. This subchapter has made clear of outcome variable substituting user
acceptance and identified aspects to explain the phenomenon of interest.

3.4 Selection of Aspects
The Ministry of Health Malaysia (MOH) has developed and implemented
teleconsultation technology to deliver efficient and continuous healthcare for
Malaysians. The recent teleconsultation technology is designed to provide clinicians and
medical administrators with function-rich and easy to use system. Thus, it is the hope of
MOH to increase teleconsultation service utilization and acceptance among health care
providers. Hence, this study has looked into the phenomenon of teleconsultation
adoption, investigates the acceptance of technology thus attempts to understand the
potential factors that could nurture positive intentions toward the teleconsultation use in
Malaysia. For teleconsultation systems to increase penetration throughout the national
health care system, several aspects need to be appropriately addressed to cater
comprehensive overview of end-users acceptance in the context of Malaysia.

Based on the relevant literature review on published studies and MOH reports, the
concerned aspects have been identified. Consequently, the preliminary study was
performed by conducting interviews with three key stakeholders in the respective
teleconsultation social system to confirm the relevancy of the concerned aspects
highlighted in this study. Based on the preliminary study, the overall issues were in
essence found relevant in the context of teleconsultation adoption in public hospital in
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Malaysia. Thus some suggestions have been taken into account in order to ensure that
these aspects are comparable to the context understudy. Subsequently, a revisit of
literature review was performed to find the best operationalisation concepts and terms
for outlining the framework. As a result, all identified issues have been categorized
according to the comparative thematic groups. Overall, it can be asserted that this study
has been based on theory-driven and prior-research driven design (Boyatzis, 1998).

In summary, four important perspectives have been considered before forming the
relevant concept in the framework, these being (i) general teleconsultation and health
IT, (ii) contextual, (iii) developing countries, and (iv) theoretical. Subsequently, the
selection of issues was done based on the discussions in the previous sections. As a
result, six tentative themes and a number of concerned aspects emerged from these
perspectives to be incorporated in the conceptual framework. These aspects are
generally categorized accordingly into several themes characterized by particular
properties of the respective dimensions. The summary of the identification of concerned
aspects is shown in Table 3.1.

Human factors are categorized by two distinct groups and these are their characteristics
and perceptions (Farquhar et al., 1994). When people feel uncomfortable with the
technology which in turn affects the unwillingness to adopt on technology thus this
would also affect user perception (Zakaria and Yusof, 2001). In this study, attitude and
behavioural intention forms the human behaviour. Indeed, user acceptance has been
associated with technology acceptance and this has made human behaviour as an
outcome or focal aspect of teleconsultation acceptance in this study. The conceptual
issues or concerned aspects assumed to enhance the understanding on how
teleconsultation is being used in MOH hospitals in Malaysia have been grouped under
the relative dimensions.

As shown in Table 3.1, these dimensions are technology attributes, implementation
related, technology environment and health care context, demographic and utilization.
The aspects have been situated as the important conceptual issues in this study as those
aspects have appropriately matched the conditions and contextual environment of the
MOH hospitals in Malaysia. Several of these aspects have been addressed in prior
relevant studies and considerably proven in the relevant health IT contexts. However,
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the items used to help describe these aspects must be in parallel with the context
understudy. Therefore, this study would need to consider several contextual situations
and identify the particular points when addressing the aspects. Some perspectives of the
literature reviews have been relatively transformed into new aspects of interest which
need to be further explored. These include environmental service need, trust in
technology, hospital demographic and subjective aspects addressing the process and
flow of activities of teleconsultation utilization.

The conceptual exploration of these aspects is assumed to trigger information that
would explain teleconsultation acceptance in Malaysia and enhance the understanding
of the phenomenon understudy.
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Table 3.1 The Inclusions of Aspects in the Teleconsultation Acceptance Study in Malaysia
Reasons for the Inclusion of Aspects in the Teleconsultation Acceptance Study
Concerned Aspects
in this Study

in Malaysia
Highly Recommended
Based on Health IT
Adoption Perspective

Proposed
Method
for Acquiring
Data

Human Behaviour

Mixed Methods
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Attitude

√

Considerably Appropriate
in the Context of
Teleconsultation in
Malaysia
√

Perceived Usefulness

√

√

Technology Attributes

Mixed Methods

Perceived Ease of Use

√

√

Technology Attributes

Mixed Methods

Objective Facilitating
Conditions
Perceived Behavioural
Control: Job Workload
Service Need

√

√

Implementation Related

Mixed Methods

√

√

Implementation Related

Mixed Methods

√

√

Mixed Methods

√

√

Teleconsultation
Environment and Health
Care Context
Implementation Related

Mixed Methods

√

Demographics

Mixed Methods

√

Demographics

Mixed Methods

Trust in Technology
User Characteristics

Relatively New Aspects in
the Teleconsultation
Adoption Perspective

General Themes

√

Hospital Demographics

√

Behavioural Intention

√

√

Human Behaviour

Mixed Methods

Use Frequency

√

√

Utilization

Quantitative

√

Utilization

Qualitative

Process of Adoption

√

3.5 Conceptual Framework and Its Uniqueness
With regard to basic interpretive method and nature of descriptive research, the
interpretation and discussion of the findings are primarily aimed to remain at the
concept level (Merriam, 2002a). Based on psychological perspective concepts are
‘mental systems for organizing objects, events, knowledge, and so on into groups that
share similar characteristics therefore the ideas a researcher has will be based upon the
concepts being used to represent the researcher’s thinking’ (Page and Meyer, 2000, p.
3). Consequently, based on the inclusion of items (Table 3.1) for the teleconsultation
acceptance study in Malaysia, a conceptual framework was developed rather than a
predictive theoretical model. This is shown in Figure 3.1. Apart from presenting the
concerned aspects deemed to be important in describing the acceptance of
teleconsultation technology, this study has addressed the importance of the description
concerning the flow of events in teleconsultation implementation. These narrative
descriptions are also anticipated to bring a better understanding in the outcome.
Demographic:
(User Demographic,
Hospital Characteristics)
Human Behaviour:
(Attitude)

Teleconsultation
Environment and
Healthcare Context:
(Service Need)
Teleconsultation
Acceptance
(Behavioural Intention)

Technology Attributes:
(Perceived Usefulness,
Perceived Ease of Use)

Aspects of Teleconsultation Acceptance

Implementation Related:
(Objective Facilitating
Conditions, Perceived
Behavioural Control, Trust in
Technology)

Process of Teleconsultation Adoption

Figure 3.1 Conceptual Framework of Teleconsultation Acceptance in Public Hospitals
in Malaysia
The conceptual framework used in this study was developed after identifying the
relevant items to correspond to three research questions used in the study. The
underlying rationale and decision to include or exclude the items was done in the
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previous section (Section 3.3 and 3.4). The selection of the items was executed based
on the inclusion of four areas of concern to the study topic and these are: (1) general
teleconsultation and health IT perspective, (2) contextual Malaysian perspective, (3)
developing countries perspective and (4) theoretical perspective. The concerned aspects
have been identified and assumed to bear influence on the acceptance of
teleconsultation in Malaysia. As discussed in Chapter Two, the components of
framework employed in this study were derived from the integration of three
established technology acceptance theories as well as contextual concerns.

These

theories are TAM, UTAUT and TPB.

Subsequently, the items of the theoretical components and contextual concerns were
categorized by specific context. The concept of context was used in framing the
framework because the use of conceptual framework was intended to guide the
researcher to coordinate inquiries that are addressed during the data collection and
analysis. Indeed, as the study presumed on the basis of interpretive research, the frame
of the study should be drawn upon concepts and theories pertaining to the area of study,
data should be collected according to the disciplinary conceptual framework of the
study and the overall interpretation will be based on the researcher's understanding
(Merriam, 2002a).

From the theoretical standpoint, as the intention of this study is to understand the
phenomena of the acceptance of the recent teleconsultation technology which focuses
on the outcome of the intention to use, this study has opted to the intention-based
approach and has not considered attitude as an outcome of the acceptance of the
technology. This is because according to TAM (Davis, 1989), attitude is a partial
mediator between perceived usefulness and behavioural intention. Moreover, attitude is
a complex construct thus is not so consistent as compared to behavioural intention in
measuring acceptance (Sun and Zhang, 2006). Therefore, this study has considered
behavioural intention as a surrogate to actual use behaviour and behavioural intention
has been found to be the best indicator of system use (Sun and Zhang, 2006) and often
replaced with user’s actual behaviour towards system use (Fishbein and Ajzen, 1975).
Further, when the target IT is not yet implemented at the time of the study, measuring
variables such as actual use may require longitudinal research (Holden et al., 2010).
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Therefore, this study has assumed behavioural intention as an outcome to capture the
motivational factors that influence the behaviour towards enhancing or decreasing the
utilization of teleconsultation technology. Hence based on Figure 3.1, teleconsultation
acceptance has been situated as the subject of phenomenon of interest and this subject
was related to five contexts in explaining the phenomenon. These five contexts were (i)
teleconsultation environment and health care context, (ii) implementation related, (iii)
technology attributes, (iv) human behaviour, and (v) demographic. Based on Figure 3.1,
the influence of each of these aspects is represented with an arrow sign pointing towards
teleconsultation acceptance. Apart from that, the framework has also included the
process of adoption as part of the concerned aspects to explain the scenario and this was
represented in the framework using the dashed arrow.

The first context of the framework is teleconsultation environment and health care
context which consists of one factor namely service need derived from a review of
general teleconsultation and health IT perspective. The second context is
implementation related which consists of three factors namely facilitating conditions,
perceived behavioural control and trust in technology. Facilitating conditions derived
from a review of three areas of concern and these were general teleconsultation and
health IT perspective, developing countries perspective and theoretical perspective.
Perceived behavioural control derived from a review of theoretical perspective whereas
trust in technology derived from a review of contextual Malaysian perspective. The
third context is technology attributes which consists of two factors namely perceived
usefulness and perceived ease of use and both of these factors derived from a review of
theoretical perspective. The forth context is human behaviour which consists of one
factor namely attitude derived from a review of theoretical perspective. The fifth
context is demographic which consists of two factors namely user demographic and
hospital characteristic and both derived from a review of two areas of concern and these
were developing countries and theoretical perspectives.

The framework is rather unique as it can be used to explore the concept as well as the
variables of the phenomenon by using both qualitative and quantitative approaches.
Even though there have been many studies of use behaviour associated with IT
application in organization, the majority of these studies have been conducted to focus
upon the development of predictive quantitative models (Palvia et al., 2007). In this
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regard, a positivist approach has been broadly adopted to describe and predict the target
use behaviour involving the use of several constructs as dependent and independent
variables without providing adequate explanations about the phenomenon (Palvia et al.,
2007). However, by situating the framework in such a way, the research can be done to
represent ontological problems addressing the complex behaviour in health settings
which can be accomplished by adequate involvement of interpretive and narrative
approach (Kaplan and Maxwell, 1994). Interpretive ontology can be obtained from the
direct opinion of the individuals who are involved in the social system (Hatch, 2006).

Even though prior research of teleconsultation adoption has been addressed in few years
ago, there has been little research conducted to explore teleconsultation acceptance
among physicians from developing countries perspective. Of these studies, only a series
of teleconsultation research in Hong Kong (Hu et al., 2002; Chau and Hu, 2002) were
greatly cited in the health IT literatures. The fundamental of their studies were found to
be more explanatory in nature emphasizing framework (model) validation by utilizing
power analysis rather than describing the actual factors of teleconsultation acceptance
existed or emerged from the context understudy. This was also revealed by Holden and
Karsh (2010) asserting that the majority of physicians’ acceptance and utilization of
health IT did not cover the actual barriers and facilitators to technology use. Therefore it
has been suggested that a more rigorous research effort should be carried out to uncover
specific, contextualized, and actionable constructs that may have existed in health IT
diffusion (Holden and Karsh, 2010). In this regard, due to the environmental
circumstances, this study has managed to identify certain concerned aspects relating to
the context understudy. These include acknowledging the actual (objective) needs for
teleconsultation service, trust in teleconsultation technology and exploring more
facilitating conditions bearing potential relevancy towards generating significant
outcomes for this study. In regard to service need for teleconsultation service, even
though the aspect was mentioned in some prior teleconsultation literatures, it can be
literally regarded as opinion or a suggestion in the discussion part. The aspect has not
been adequately addressed and measured in teleconsultation acceptance studies. As a
result of the literature studies, actual service need has been regarded important as one of
the IT adoption factors in health care. The influence of hospital demographic on the
acceptance of technology was rarely explored in health IT acceptance studies. Hence,
such demographic and characteristic should be used to highlight the disparities
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concerning teleconsultation acceptance between the critical health settings and
environment.

To date, no research has been conducted to study about teleconsultation acceptance in
Malaysia. Hence, the conceptual framework was developed to help understand how the
relevant factors would shape the way teleconsultation was being accepted in public
hospitals in Malaysia.

3.6 Chapter Summary
Chapter Three has presented a discussion of the conceptual framework for this study.
The conceptual framework addressed in Chapter Three has situated both theoretical and
contextual components. In regard to theoretical aspect, several identified concerns
introduced by TAM, UTAUT and TPB were adapted in this study. In regard to
contextual aspect, several relevant concerns were identified based on the review of
health care in Malaysia, teleconsultation in developing countries, and general
teleconsultation and health IT thus further verified in the preliminary study before
conceptualizing the framework.

The subject of the study has been identified as teleconsultation acceptance with five
important contexts to explain the phenomenon. These contexts outline the relevant
issues of concern and these are (i) teleconsultation environment and health care context,
(ii) implementation related, (iii) technology attributes, (iv) human behaviour, and (v)
demographic. This conceptual framework also incorporates the importance of the
process of adoption as part of the crucial aspects to explain associations among contexts
that may also potentially affect decisions regarding the use of teleconsultation in public
hospitals in Malaysia. This conceptual framework has been used throughout the study
and yet to be further examined. The development of the framework was intended to help
navigate the research conduct and to assist in selecting the methodology for data
collection and analysis

Chapter Four discusses the methodology and data collection techniques used for this
study.
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CHAPTER FOUR
METHODOLOGY

4.1 Introduction
This chapter describes and explains the research design and methods used in this study
in order to fulfil the overall aim of this study. Research is defined as “the systematic and
objective analysis and recording of controlled observation that may lead to the
development of generalisations, principles or theories, resulting in prediction and
possible ultimate control of events” (Best and Kahn, 1982 p.20). Research is purposely
conducted to find the answers and solutions to the specific problem (Sekaran, 2003).
The overall aim of this research is to explore the phenomena of teleconsultation
acceptance in Malaysia thus develop an understanding of the important aspects
constituting the phenomena. The overall objective of this study is to discover possible
factors which may influence teleconsultation utilization behaviour in MOH hospitals in
Malaysia. This entails the description and interpretation of the teleconsultation
utilization phenomena through holistic perspective which involves the complexities of
human behaviour that confined in the technology, organization and implementation
dimensions as well as work practice environment. In accomplishing the aim of this
study, the researcher has established three associated research questions and these are as
follows:
1) What are the activities involved in the process of utilization of teleconsultation
within hospitals in Malaysia that may be influential in shaping the teleconsultation
acceptance and use?
2) What are the concerned factors that may shape the way teleconsultation is used in
these hospitals?
3) What aspect is of most concern to the acceptance of teleconsultation in Malaysia
and what is the relative significance of these factors and relationship between them?

As learned in Chapter Two, the adoption of teleconsultation involved various
dimensions. Hence the research questions were directed towards increasing the
understanding of the issues and dimensions that surrounded the acceptance of
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teleconsultation in MOH hospitals in Malaysia. The focus of this study was on
collecting and interpreting participants’ description concerning the use and adoption of
teleconsultation technology in hospitals. The methodological stance adopted throughout
this study was based on interrelated methodological techniques to provide ways of
making sense of the data that may lead to the development of an enhanced strategy to
improve the quality of teleconsultation implementation and adoption in Malaysia and
other relevant contexts.

4.2 Study Design
In relation to the development of research methodology of this study, it is important to
understand the relevant study designs so that the research goal would be achievable.
Few study designs that the researcher may consider to best answer the research
questions and these include cohort, time-series or cross-sectional. However the selection
of the most appropriate design is often depending on financial constraints, the urgency
of the questions needs to be answered and the degree of which the specific interventions
can be manipulated (Kjerulff, 1994). Thus, the decision on what method to use would
depend on the overall research strategy (Mason, 1996). As the research was not
designed to examine the cause and effect of technology in the long run, the data
collected for this study was based on cross-sectional and not longitudinal setting. As the
overall research goal was to encompass the issues related to exploring factors
concerning teleconsultation adoption and utilization from the perspectives of respective
teleconsultation key informants and health care providers, organizational economic
analysis and results of a randomized controlled trial of intervention were not available
from this study. The research design and methodology was solely based on individuals’
belief, perception and opinion and it is exploratory and descriptive in nature.

4.3 Philosophical Assumption
The selection of philosophical assumption is crucial in determining the purpose of the
research and what kind of knowledge intended to gain from the mixed method research
(Biesta, 2010). This research seeks to understand factors influencing teleconsultation
acceptance in Malaysia. Hence, this research has been based on the interpretive tradition
in which the researcher would seek patterns of meaning, understandings and definitions
of the situations from a range of people (Grbich, 2007). Generally, the research
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presumes on the basis of basic interpretive research (Merriam, 2002a). Particularly, this
research follows social ontological assumption which does not deny the existence of a
world of causes and effects requiring pre-defined dependent and independent variables
(Kaplan and Maxwell, 1994), but seeks to understand individual and social action as
meaningful rather than mechanically caused (Biesta, 2010; Kaplan and Maxwell, 1994).
The reality is subjective as ontology is related to the individual belief about nature of
reality (Lincoln and Guba, 1998; Patton, 2002). Social ontology assumes that human
action is “motivated” and not “caused” and one should look for reasons rather than
mechanistic causes to answer why people behave as they behave (Biesta, 2010).
Interpretive ontology can be undertaken from the direct opinion of the individuals who
are involved in the social system (Hatch, 2006).

According to Prasad (2005, p.13), "all interpretive traditions emerge from a scholarly
position that takes human interpretation as the starting point for developing knowledge
about the social world". In the context understudy, in order to increase understanding of
critical issues related to computer-based information system in organization,
interpretive methods of research has been used. This method was suggested by
Walsham (1993, p.4) as the methods are "aimed at producing an understanding of the
context of the information system, and the process whereby the information system
influences and is influenced by the context". Besides, as argued by Denzin “the
perspectives and experiences of those who are served by applied programmes must be
grasped, interpreted and understood if solid, effective applied programmes are to be
created.” (Denzin, 1989, p.12). In the context of this study, the focus is to investigate
the possible factors that may influence the way teleconsultation technology is used and
adopted. This certainly entails the understanding of complexities of human behaviour
that confined in the work practice environment and dimensions that are directly
interacted in the process of utilizing the technology.

The goal of all interpretive traditions is “to understand the process of subjective reality
construction in all walks of social life and one of its common features is the emphasis
placed on the social dimensions of reality construction“ (Prasad, 2005, p.14). Given that
the understanding of the whole phenomena of technology adoption and utilization is
crucial in this study, the use of interpretive ontology as the basis for the philosophical
stance would enable the researcher to accomplish the research goal. This entails the
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understanding of the behaviour of the technology users, the process and dimensions
involved, the technology attributes and other relevant subjective reality constructions.
For that reason, the selection of research methodology in enabling the researcher to gain
a rich perspective concerning the issues being addressed was very crucial. As a result,
mixed method design was chose to deliver the significant knowledge and information to
be gained from this research.

4.4 Methodological Approach
The study was exploratory in nature entailing the exploration of associated aspects that
were addressed in the conceptual framework (Chapter Three). Cavana et al. (2001, p.
108) asserted that an exploratory study “is undertaken when little is known about the
situation at hand, or when no information is available on how similar problems or
research issues have been resolved in the past and is important for obtaining a good
grasp of the phenomena of interest”. While much quantitative research is confirmatory
(explanatory) and involves theory verification and much qualitative research is
exploratory and involves theory generation, the combination of these two “enables the
researcher to simultaneously answer confirmatory and exploratory questions, and
therefore verify and generate theory in the same study” (Teddlie and Tashakkori, 2003,
p. 15). In general, both qualitative and quantitative approaches are the main methods
adopted for Information System evaluation and in particular for Health Information
System (Wyatt and Wyatt, 2003). Qualitative method and the associate data are useful
to interpret quantitative data gathered from the same setting (Miles and Huberman,
1994). Hence, the methodological design used throughout this study was based on
mixed methods and the overall interpretation of the findings was greatly led by the
deductive qualitative description.
In particular, the research methodology of this study was based on triangulation design
and a one-phase approach, in which the qualitative and quantitative data are collected
and analysed separately on the same phenomenon and then the different results are used
to validate, confirm and corroborate qualitative result with the quantitative results
(Creswell and Clark, 2007). For this study, the type of triangulation is called
methodological which involves the use of two methods to study a single problem by
allowing comparisons between data collected from two research methods (Patton, 1990;
Morse, 1991). This concurrent triangulation design is illustrated in Figure 4.1.
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Qualitative

Quantitative

(QUAL)

(QUAN)

Interpretation based on
QUAL + QUAN results
Figure 4.1: Triangulation Design (Creswell and Clark, 2007)

The rationale of applying this design was to obtain two different sets of data to best
answer the research problems which were related to the same topic (Morse, 1991).
Further, the triangulation model applying more than one method to answer questions
related to the similar aspects can best be used to enhance the credibility of the research
findings (Greene et al., 1989; Cresswell and Clark, 2007; Teddlie and Tashakkori,
2009). The advantage of this design is that it can bring different strengths of methods
into the study thus expanding qualitative results with quantitative data (Creswell and
Clark, 2007) and when one research approach alone is inadequate to bring
comprehensive solution to a research problem (Morse, 1991). In line with basic
interpretive research approach, the research began with literature reviews and as a
result, a conceptual framework was developed and helped facilitate the construction of
the research design for data collection and analyses. In this study concurrent
triangulation design was used to illustrate overall findings.

A qualitative method is conducted through the intense contact with the actual situation
and this would in turn exhibit the logic rules in the phenomenon by assembling the
words of respondents (Miles and Huberman, 1984). Indeed, a qualitative method was
proven to make the research issues visible and useful to illustrate the activities in
medical practices (Fridell, 2009). On the other hand, quantitative methods can be used
to fulfil the goal of triangulation by exploring the attributes of a phenomenon and
exhibiting the possible relationship between variables using numerical data and
statistical analyses (Teddlie and Tashakkori, 2009). A quantitative survey was proven
useful in providing additional illustration of similar issues that were also explored using
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other qualitative methods e.g. interviews and observation (Smith and Robbins, 1984).
Indeed, the use of hypothesis testing can be meaningful for interpretive social scientists
as hypotheses testing can be employed to generate observation or themes that the
interpretive social scientist can then use for exploration (Boyatzis, 1998).

Timing is referred as implementation or sequence to display the relationship between
the qualitative and quantitative components and addressed to enable the researcher to
decide when the data from both components should be collected and analysed (Creswell
and Clark, 2007). The decision regarding the timing of both strands of qualitative and
quantitative methods in this study was made based on the overall research design. Since
the data from both the qualitative and quantitative components were to be collected
based on similar deductive inquiries addressed in the conceptual framework, the
concurrent timing was opted.. Concurrent timing happens when the implementation of
both the qualitative and quantitative strands are executed in a single phase of the
research study. Even though both methods are of equal importance, this study has
utilized a qualitative priority in drawing the conclusion such that a superior emphasis is
placed on the qualitative method to conclude the overall findings. Thus, this is in
parallel with the interpretive concept applied in this study.

4.5 Rationale of Using Mixed Methods
In the past, the majority of published literatures have been dominated by a single
research strategy and these could be either qualitative or quantitative alone. Typically, a
scientific researcher may assert that the quantitative methodology is the only valid
approach to research (Bailey, 1994) whereas a researcher from the field of education
may disagree with such claim since qualitative data collection techniques have been
extremely accepted in the field of educational evaluation (Fetterman, 1984). However
more recently, methodological revolution has been happening highlighting the
importance of mixed method strategy. Thus, adding the qualitative substance to
quantitative ingredient is seen to be a better strategy to strengthen the understanding of
the issues of the studies (Johnson et al., 2007). The mixed method research was
described as:
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“…The type of research in which a researcher or team of researchers
combines elements of qualitative and quantitative research approaches
(e.g., use of qualitative and quantitative viewpoints, data collection,
analysis, inference techniques) for the broad purposes of breadth and
depth of understanding and corroboration…”
(Johnson et al., 2007, p. 123)
Although this research entailed the involvement of deductive reasoning conceptualized
in the conceptual framework (Chapter Three), the actual intention was indeed to seek
the interpretive explanation about the phenomenon under study guided by the identified
issues of concerns addressed in the framework. Concurrently, testing of numerical data
and statistical analyses were employed so that the results can be embedded in the overall
qualitative interpretation. In this regard, even though the study involved testing of
hypotheses from the quantitative component, the primary aim was not for the purpose of
model validation and verification. The mixed method approach was used in this study
involving interview method (qualitative) and questionnaire survey (quantitative) and
this decision was made based on the following rationales:
a. A way to best answer the research questions - The procedure of investigating the
research questions of this study was mainly facilitated by qualitative approach as
the focus of this study was on collecting and interpreting participants’ description
concerning the use and adoption of teleconsultation technology in hospitals but the
researcher at times needed to use quantitative approach to visibly demonstrate the
operationalisation of qualitative concept in some manner (Cavana et al., 2001).
However at the same time, the complexities and richness of the qualitative concept
should be acknowledged so that the leading concept may not be misunderstood.
This is because the qualitative method is a powerful method for studying any
process (including history) and the data are fundamentally well suited for locating
the meaning from people's lived experience (Miles and Huberman, 1994).
Apparently, the combination of qualitative and quantitative was found to be the best
way to answer the research questions and fulfil the overall aim of this study.
b. Triangulation for better research validity - The validity of the information can be
enhanced by triangulating one source with other sources when the same research
questions were explored (Bryman, 2008; Greene et al., 1989). In this regard, the
study relating to exploring factors that may influence teleconsultation utilization
behaviour in MOH hospitals in Malaysia can be overviewed from two perspectives
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of data types and corroborated whenever necessary thus this may lead to higher
research validity.
c. Practical method to describe and confirm the research outcome - A combination of
both words and numbers tends to give the best practical way to address a research
problem (Creswell and Clark, 2011). In this study, the application of mixed
methods would allow the researcher to talk face to face with the participants and
this would enable the researcher to grasp the tacit knowledge of the participants that
they acquired through their working experience at the participating hospitals that
cannot be simply measured quantitatively. On the other hand, as the quantitative
research is often confirmatory in nature (Teddlie and Tashakkori, 2009), this would
allow the researcher to describe the result through the exploration of the attributes
of the phenomenon based on a clear statistical proof. This study is conducted to
reveal the meanings among research participants which can be gained through
qualitative research and at the same time to explore the attributes thus uncover the
relationship between necessary variables which can only be gained through
quantitative measurement (Bryman, 2008). Therefore in this case, mixed methods
can best be employed.
d. Complementary purpose - The absence of one of the strategies may cause a low
confidence in presenting the evidence to support the answers to the research
questions.

This is because the mixed methods research can lead to a more

convincing outcome than either qualitative or quantitative alone (Creswell and
Clark, 2011). In this study, the prime rationale to use qualitative was mainly driven
by the ability of qualitative tool to explain the sense of process and activities
(Bryman, 2008) of teleconsultation that may influence the way teleconsultation is
used as well as to honour the voices of participants thus to better explain the
complexity of the issues (Creswell and Clark, 2011). On the other hand,
quantitative can provide the descriptive exploration of attributes of a phenomenon
or possible relationships between variables confined in the process (Teddlie and
Tashakkori, 2009).

In summary, the mixed-methods strategy was employed in order to answer all research
questions. Thus it does not conflict with the philosophical assumptions addressed in this
study. Gorard (2010, p. 239) underlines that research design in social sciences:
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“… is a way of organizing a research project or program from inception
to maximize the likelihood of generating evidence that provides warranted
answer to the research questions for a given level if resource…”
Principally, the research was conducted because some questions need to be answered
and therefore research questions are the most focal element for all other approaches to
research (Clark and Badiee, 2010) thus would provide decisive foundation in the
research design.

4.6 Sampling and Description of Population
The technology understudy is a nationwide teleconsultation technology primarily aimed
at delivering specialists’ consultation and referral services through web-based
technology within the MOH telehealth hospitals. In total, there are 130 MOH hospitals
nationwide serving approximately 28.31 million populace in Malaysia (Department of
Statistic Malaysia, 2010). With respect to the technology execution, of 130 MOH
hospitals (MOH, 2009) across the country, only 38 hospitals were elected in the recent
teleconsultation

project

which

commenced

in

early

2010.

The

nationwide

teleconsultation network was made accessible to all health providers working in these
38 MOH hospitals. These hospitals were furnished with hardware and customized
software pertaining to enabling the adoption of the new teleconsultation technology and
this also included the provision of centralised helpdesk and maintenance services for
hardware. In particular, the respective departments at the consulting hospitals were also
equipped with mobile telephones to enable the 24 by 7 mobile alert support facilities.
The implementation of teleconsultation in Malaysia only encompassed four major
disciplines namely Neurosurgery, Radiology, Cardiology and Dermatology (MOH,
2010).

In statistics, a sample is a subset of the population (Cavana et al., 2001). The
representative samples of this study were drawn from the respective personnel who
worked in these 38 telehealth MOH hospitals and from those individual who have direct
interaction with the employment of the technology. The decision of the sampling was
made according to the research methodology and strategies adopted in this study. The
process of sampling was argued to be shaped by different research paradigms. This
would depend on the condition of the subject of inquiries; such that if the priori theory
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was relatively fixed and requires an explanation in theory validation (model or
framework validation) then the sample size should be adequate to demonstrate statistic
significance (Kuzel, 1999). On the other hand if the priori theory was relatively flexible
then the sample size should not be the main issue of concern because the focus should
be on getting the right sources to enrich the understanding and information (Kuzel,
1999).

In this study, the useful data were deliberately collected to increase the understanding of
the phenomena and the issues concerning the use and adoption of teleconsultation
technology in MOH hospitals in Malaysia. Given that the methodological design used
throughout this study was based on mixed methods approach, the study required
samples from both qualitative and quantitative studies. As a result, purposive sampling
involving departments of neurosurgery, dermatology, radiology and cardiology was
applied to both qualitative (key-informant interviews) and quantitative (survey). The
data were collected during the stage when the new teleconsultation technology was
recently upgraded in several existing teleconsultation hospitals and the installation was
done in stages in the other new adopting referring hospitals. As a result, of 38
teleconsultation participating hospitals, only participants from eleven hospitals were
available to take part in this study. Besides, the majority of other hospitals were still in
midst of technical arrangement for the completion of installation with the relevant
vendor.

4.7 Selections of Participants
The purposive sampling was denoted as “the idea to purposefully select informants that
will best answer the research questions” (Creswell, 1998, p. 148-149). With respect to
the interpretive epistemology and phenomenological tradition, the development of
purposive sampling strategy was greatly attributed to the ‘criterion’ established by the
researcher in determining the eligibility of the informants to participate in the study
(Creswell, 1998; Kuzel, 1999). A key-informant approach was employed for both
qualitative and quantitative data collection. A key-informant approach was regarded
advantageous to gather information effectively, to gain access to unobtainable
information and to gain specific understanding and interpretation of the cultural
information (Gilchrist and Williams, 1999). LeCompte and Goetz (1984, p.45) asserted
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that “key informants are often reflective individuals; they may contribute insights to
process variable not evident to the investigator and they may sensitize the researcher to
value dilemma and implications”. In this regard albeit the data collection was guided by
the pre-existing topics and schemes represented logically in the conceptual framework,
the emergent of categories was allowed to describe the actual phenomena hence develop
richer explanations for key issues in the context under study. In particular, a keyinformant approach for primary data collection involving quantitative survey technique
was proven advantageous in telemedicine adoption study in Hong Kong (Hu et al.,
2002).

In parallel, the purposive sampling was applied involving key informants (stakeholders)
to respond to qualitative investigation and health care providers to respond to
quantitative survey. Study participants comprised of individuals or stakeholders who
worked in the participating hospitals and allied organization and with certainty involved
in the process of teleconsultation utilization. The target audience incorporated three
identified classes of stakeholders accountable for describing the phenomenon of
teleconsultation utilization in Malaysia and they were:
a)

The senders (individuals who send teleconsultation cases: medical officers and
medical assistants)

b)

The receivers (individuals who receive and respond to teleconsultation cases:
specialists, consultant, medical assistants and doctors in a particular discipline)

c)

Teleconsultation administrators (individuals who are regarded as champions of the
technology and those who are in charge in daily teleconsultation supports).

The sample which involved the users and adopters of teleconsultation technology at the
participating hospitals in Malaysia was drawn from the actual subjects of the
population. A list of participants and contact information including the locations of the
corresponding adopting hospitals was obtained from the key person at the respective
division of MOH Malaysia. In terms of actual population, only 38 hospitals were
elected by MOH. These hospitals were rendered by teleconsultation services and linked
with the nation-wide telehealth network. Of these 38 teleconsultation participating
hospitals, only eleven hospitals involved in this study since the majority of other
hospitals were still in midst of technical arrangement for the completion of installation
with the relevant vendor. Further, due to budget and timeframe constraint, the data
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collection was done only at the available and accessible hospitals in Peninsular
Malaysia. The participation was based on initial permission and it was done on
individual voluntary basis. Initially, 30 participants were elected to be invited in the
semi-structured interviews based on the criterions and situational requirements.
According to Aas (2000) who conducted interviews with 30 persons regarded the
sample size was quite large to help avoid bias in the qualitative study. However in this
study, 2 participants have not responded to the invitation and were not considered in the
qualitative sample. A total of 28 participants comprised of 20 users of the system and 8
system administrator and first level support staff agreed to take part in the interviews. A
summary of the qualitative study participants is shown in Table 4.1.

Table 4.1 Summary of Interview Participants
Participants criteria
(n= 28)
User of the system
(n = 20)
System administrator
and support staff (n = 8)

Number of
respondents
13
7
4
2
2

Type of participating hospitals
Referring
Consulting
Referring
Consulting
Technical Division

In accordance with qualitative study, sampling by people indicates incorporating a range
of individuals with regard to some criterions of interest (Boyatzis, 1998) thus in turn,
would give fair substantial display Grbich (2007). The selected key informants in this
study were considerably well versed about the use of the teleconsultation technology
and proficient in the issues concerning its utilization. They subsisted in teleconsultation
community and mutually interrelated with each other in the process of delivering health
care. Their roles in teleconsultation utilization activity were clear. Hence, the inclusion
of qualitative participants was based on the following criteria:
a) The individual interacts directly with the utilization process (either as a user of the
system or as an administrator who provide the first level teleconsultation support in
one hospital)
b) The individual works in the hospital either at the referring or receiving site and have
a fairly comprehensive understanding of both the external and internal conditions of
the involved hospital.
c) The individual has considerable exposure to teleconsultation utilization issues in the
respective specialty and discipline.
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d) The individual has the access to teleconsultation system in either the previous or
current implementation thus has fairly good knowledge to describe the technology
and the use.

The responses related to describing the main phenomena inferring acceptance of
teleconsultation technology among the end users were exclusively elected from the pool
of participants who used teleconsultation and conducted teleconsultation sessions for
the delivery of health care. The responses related to describing the process of
teleconsultation utilization and adoption was elected from all stakeholders in the
teleconsultation social system in the participating hospitals. The responses from system
administrator and support staff were used to provide information concerning the process
of teleconsultation utilization. They were also considered in this study because they
were fairly knowledgeable about the teleconsultation technology and involved directly
in the utilization process. They hold the authority to create access to the system in the
respective hospitals and provided first level support to the users of the system when
technical difficulties occurred. Hence, the participants that were selected to provide the
relevant information were the representative of the target population so that no
systematic bias occurs in the data (Cavana et al., 2001).

The samples used in both qualitative and quantitative method were drawn from the
similar population. In particular, teleconsultation administrators were excluded in the
quantitative survey since the quantitative analysis result would be used to infer about
the acceptance behaviour of the teleconsultation technology among the end users.
Therefore the unit of analysis for quantitative study was clearly identified as individuals
who used the technology to deliver health care. In accordance with the nature of the
research, in order to enrich the findings of the study, both sampling plans of qualitative
and quantitative have taken some situational requirements into consideration to
illustrate the entire situations. These are as follows:
a) Inclusion of all participating teleconsultation disciplines namely neurosurgery,
dermatology, radiology and cardiology.
b) Inclusion of both referring and receiving hospitals.
c) Inclusion of both emergency and non-emergency settings.
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In response to quantitative survey, of 165 questionnaires which were distributed to the
identified users of teleconsultation technology in eleven adopting hospitals, only 72
were returned (response rate of 43.6%) and subsequently used in the quantitative
analysis. Since the purpose of the study was not purely explanatory in nature but
combined exploratory and descriptive, the sample should be drawn to be the
representative of the population and this did not require sufficiently large sample size
(Halpern, 1990). However, the sample size for quantitative analysis should also depend
on the types of the statistical analysis intended to be employed to best answer the
research questions. Although there are complex guidelines in determining sample size
according to the types of statistical analysis, Wilson Van Voorhis and Morgan (2007)
proposed a reasonable number of participants of at least 30 and over 50 as statistical
rules of thumb in guiding the selection of sample sizes large enough for sufficient
power to detecting differences (e.g. t-test, ANOVA) and associations (e.g. correlation,
regression) respectively.

Therefore, a total of 28 key informants for qualitative study and 72 survey participants
for quantitative study were considered sufficient to fulfil the goal of this study.

4.8 Instrument Design for Interview
The focus of this study was to identify thus explore the factors that could affect the
utilization of teleconsultation technology in public hospitals in Malaysia. In line with
deductive research approach, the research began with exploration of preliminary
theories and literature reviews. The preliminary theories and literature reviews are
useful in identifying concepts and variables that may be of importance to form a solid
foundation of any conceptual framework (Cavana et al., 2001). The research instrument
of this study was based on the conceptual framework (Chapter Three).

4.8.1 Preliminary Study and Interview Instrument
Before arriving at the final version of interview scheme and guidelines, the scoping
study was performed to confirm the relevancy of the tentative issues that were
highlighted in the conceptual framework. The key issues were discussed in depth with
three main stakeholders before the actual data collection was performed (Maarop et al.,
2009). The preliminary study involved three technology experts: (i) the sender, (ii) the
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receiver and (iii) the teleconsultation first-level system support staff. In particular, the
main objectives of this preliminary investigation were to ensure the relevancy of each of
the key issues with the aspects of domain that were intended to be explored in
Malaysian health care setting thus to help define the boundary of the project.
Subsequently, the overall issues were in essence found relevant in the context of
telemedicine adoption in public hospital in Malaysia thus some suggestions were also
taken into account. Few wordings were refined according to the standard of terms used
by MOH Malaysia to avoid misunderstanding in the actual medical environment in
Malaysia. Subsequently, the semi-structured interview questions were formulated based
on the conceptual framework. There are seven guiding topics addressed in the interview
instruments (Appendix A), these are as follows:
1) Preliminary Issues - The questions were basically used to gather the information
about participants’ overall perspective of teleconsultation acceptance and adoption
issues in Malaysia. The questions were also aimed to gather the narrative of the
history of teleconsultation implementation and adoption in Malaysia.
2) Human Behaviour - The questions were used to gather information concerning
human behaviour aspects and the interplay with the acceptance and uptake of
teleconsultation technology.

The questions were relatively structured to the

identified key issues of attitude and behavioural intention.
3) Technological Related - The questions were used to gather information concerning
technology attributes aspects and the interplay with the acceptance and uptake of
teleconsultation technology. The questions were relatively structured to the
identified key issues of perceived usefulness, perceived ease of use and trust in
technology.
4) Implementation Related - The questions were used to gather information concerning
the facilitating conditions and the interplay with the acceptance and uptake of
teleconsultation technology. The questions were relatively structured to objective
factors in the environment (e.g. training, equipment, and technical support).
5) Utilization and Process - The questions were used to gather descriptive information
concerning the utilization of teleconsultation. The questions were also aimed to
gather the narrative of process involved in technology utilization.
6) Telemedicine and Health Environment - The questions were used to gather
information

concerning

the

objective

(necessary)

reasons

for

utilizing

teleconsultation in health care environment. The questions were relatively structured
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to the identified key issues of reduce patient transfer and admission; get consent and
directive from specialist, reduce travel time and cost, improve unmet patient need,
save patients’ life.
7) Influence of demographic factor- The questions were used to gather information
concerning effects of demographic factors on the uptake of teleconsultation. The
questions were relatively structured to the identified key issues user characteristics
and hospital demographic. After conducting the preliminary study (Maarop et al.
2009), demographic factors used in this study were type of hospital, hospital
distance, role in teleconsultation, user's age, computer ability, experience, and
urgency of case.

Subsequently, the interview instruments were sent to some relevant experts, namely (i)
teleconsultation technology experts (ii) medical practitioner and (iii) information system
experts for reviewing. The interview questions were reviewed and revised accordingly
to ensure acceptable validity and reliability of instruments before conducting the
interviews.

4.8.2 Provisional Start-list
In line with deductive qualitative approach, the research began with theories and
literature reviews. For this reason, provisional list of codes or template prior to
commencing field work was developed and the underlying principle of using template
was described by Crabtree and Miller (1999, p.163) as follows:
“…the process of using template in the forms of codes is described as a
means of organizing text as part of the larger interpretative process…”
The start list or template contained a catalogue of tentative interview categories which
were derived from the conceptual framework and research questions that the researcher
addressed in this study. Bazeley (2007, p. 22) asserted that:

“…the belief that an inductive approach to research requires that
researchers come to their data without bringing any theoretical concepts
to the research is generally no longer seen as realistic nor broadly
supported…”
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Furthermore if qualitative researcher started the investigation with theories, the
researcher would already know what kinds of things can be captured from the data
(Bazeley, 2007). Subsequently, a provisional start list or template prior to commencing
field work was developed. The start-list is “a means of organizing text as part of the
larger interpretive process” and suitable for the researcher who wishes “to explore a
limited facet of the data” (Crabtree and Miller, 1999, p. 163-164). One advantage of
using start-list prior to field work is the researcher would be forced to tie research
questions or conceptual framework to the data (Miles and Huberman, 1994). Coding is
considered the analysis of the qualitative data and one way of creating codes is by
developing a provisional start-list derived from the conceptual framework, research
questions and any key variable that the researcher intends to study (Miles and
Huberman, 1994). A start-list can be initiated in a general accounting scheme for codes
pointing to general themes and these codes can be changed and developed as field
experience progresses (Miles and Huberman, 1994).

In relation to this study, the researcher developed a start-list based on the priori issues
addressed in the conceptual framework and the associated variables. Another term of
encoding qualitative information based on themes that were generated deductively from
theory or prior research was introduced as thematic analysis (Boyatzis, 1998).
Subsequently, the codes were allowed to be changed during data collection to better
comprehend the nature of the phenomenon understudy thus to increase the
understanding of teleconsultation utilization phenomenon in Malaysia. Irrespective of
research design whether it is based on qualitative or quantitative, a research should
involve “a series of steps designed and followed, with the goal of finding answers to the
issues that are of concern” (Sekaran, 1992). Hence, in order to comprehend the nature
of systematic research, a start-list containing codes for relevant key issues of this study
was developed. Codes are linkages that were used to systematically relate the data and
the categories posited by the researcher (Lindlof and Taylor, 2002). Codes are tags or
labels used to describe or infer meaning of information and usually “attached to chunks
of varying size of words, phrases, sentences, or whole paragraphs, connected or
unconnected to a specific setting” (Miles and Huberman, 1994, p.56).

During the preliminary study, the start list was slightly refined by replacing the
unmatched codes (term) with some appropriate codes that were suggested by
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participants according to Malaysian health care environment. After the preliminary
investigation, the revised list of codes is shown in Appendix B. Subsequently, the startlist was revised as the field experience continues and the new emerging (specific)
categories were filled into the category column to help enrich the qualitative
descriptions concerning the issues under study. The emerging issues were issues that
have not been addressed in the initial start-list. These emerging issues were
subsequently coded as the extension of the initial start list and attached in Appendix B.
In this study, the start-list of codes contained three columns representing general
themes, key issues and codes of categories used to describe sorts of phenomena related
to teleconsultation utilization behaviour among users of the technology in the
participating hospitals.

The scheme of arranging and dividing the codes was based on the setting, and definition
of the situation, perspective, activities, events and process of the phenomena under
study (Miles and Huberman, 1994). The inter-relation of the codes and research
questions are summarized in Table 4.2. Most of the schemes related with process, event
and setting were used to answer Research Question One whereas schemes associated
with description of factors were used to help answer Research Question Two and Three.

Table 4.2 Inter-relation of Codes and Research Question
General themes

Scheme basis

Research Question (RQ)

Human Behaviour (HB)

Description of factors

RQ2 and RQ3

Technology Attributes (TA)

Description of factors

RQ2 and RQ3

Implementation Related (IR)

Description of factors

RQ2 and RQ3

Telemedicine Environment and Health
Care Context (TEHC)
Organization Context (OC)

Description of factors

RQ2 and RQ3

Description of factors

RQ2 and RQ3

Utilization (UT)

Process and Event

RQ1, RQ2 and RQ3

Utilization Process (UP)

Process and Event

RQ1

Teleconsultation Technology (TT)

Event and Setting

RQ1 and RQ2

4.9 Questionnaire Design for Survey
For this study, the questionnaire (Appendix C) was designed to visibly demonstrate the
operationalisation of important variables used in the quantitative study. All pertaining
variables were derived from the related literature reviews and scoping study. The
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questionnaire was objectively formulated to satisfy the conceptual definition in the
research framework as well as to help enrich the interpretation of an overall mixed
methods study. The main aim of the questionnaire was to collect statistical data to
examine the influences of variable on utilization behaviour amongst technology users
and to investigate relationships and changes between variables when teleconsultation
was adopted. The assessment was done through the participants’ knowledge,
perceptions and practices concerning the use of the technology understudy. The
questionnaire was aimed at two main specific groups, namely senders (users of the
teleconsultation technology at primary or secondary hospitals) and receivers (users of
the teleconsultation technology at primary or secondary hospitals). The questions were
also used to obtain users demographic data and moderating effects of hospital
characteristics on teleconsultation utilization. A total of 54 items were derived from
literature reviews and scoping study and the structure of questionnaire is shown in Table
4.3.

Table 4.3 Structure of Questionnaire
Part
1
2

3

Purpose

Measurement Scale

Number of Items

Nominal and
Ordinal

10

7- Likert

39

Dichotomous

5

To gather users and use
information
To access the influence of
factors in teleconsultation
utilization
To access the influence of
hospital characteristics on
teleconsultation utilization

Questions were exclusively organized into three parts, these being (i) description of user
and technology use (ii) assessment on factors that were postulated to influence
teleconsultation utilization, and (iii) assessment of effect of hospital characteristic on
overall teleconsultation utilization. Part 1 was designed to gather descriptive data
concerning profile of users and the use of technology. Part 2 and 3 were designed to
gather the assessment of users concerning major factors that were postulated to be of
significance in influencing the acceptance of teleconsultation technology among users.
All major factors were measured by 7-likert scale whereas hospital characteristics that
were formulated to assess moderating effects were measured using dichotomous scale.
A likert scale developed by Likert (1932) often used in survey design to measure
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strengths of feeling on particular issues. A seven-point likert scale is broadly used in
information system research particularly in technology acceptance and adoption studies.
Dichotomous scale was used to assess the moderating effects of several hospital
characteristics on teleconsultation utilization. According to the participants contact list,
the teleconsultation service was apparently lopsided. The service was made available
more for neurosurgery discipline. Hence, most of the data were suitable to be explored
based on the general responses of the participants irrespective of a particular medical
discipline.

4.10 Research Procedure
The overall research procedure is shown in Figure 4.2. The research started with an
identification of fundamental key issues through systematic review of literature and
relevant preliminary theories. The key issues were discussed with relevant stakeholders
during the scoping study to confirm the relevancy of the issues in the study.
Subsequently, the literature review stage was revisited to confirm the relevancy of the
associated categories being addressed by the stakeholders during the scoping study.
Consequently, an initial conceptual framework and a start-list of codes were derived
from both literature reviews and scoping study that later on determined the research
instruments. Both research instruments of qualitative (interview) and quantitative
(survey) were sent to the relevant experts for reviewing. After that, the research
continued with three major steps, namely (i) procedure, (ii) analysis, and (iii) result.
Overall, the interpretation of this study was based on both qualitative and quantitative
results.

4.10.1 Semi-structured Interviews with Key Informants
Even though unstructured interview would provide broader qualitative information
about issues under study, predetermined nature of structured interview can minimize
interview errors (Fontana and Frey, 1994). A semi-structured interview strategy was
used because generally it is capable to explore the respondent’s ideas and at the same
time the interviewer can switch to planned questions based on the identified key issues
when the information elicited appears to be dying up (Cavana et al., 2001). Further, the
guiding topics of a semi structured interview allow the researcher to be flexible in
asking different participants in different ways thus interview guide approach is
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particularly appropriate when dealing with informants whose experience and expertise vary
widely (Lindlof and Taylor, 2002). In particular, semi-structured interviews are flexible in
nature with the directionality and agenda of the questions that would produce focused textual
data to confirm study domains comprising factors and relevant variables (Schensul et al.,

1999).
Literature Reviews

Preliminary Study

Development of
Research Instrument

Development of
Conceptual Framework
and Start-list
Expert Review on
Interview Questions

Expert Review on
Questionnaire &
Pilot Test

Procedure:
Interviews with keyinformants (n =28).
Questions were related
with 7 themes of questions

Procedure:
Questionnaire survey
(n = 72). Questions
were related to 54
closed-ended items

Analysis:
1. Thematic Analysis (Coding)
2. Within-Case Display
3. Cross-Case Display

Analysis:
1. Descriptive Analysis
2. Scale Reliability
3. Hypothesis Testing

Result:
1. Descriptive and
Frequency Table
2. Cronbach Alpha
3. Correlation Coefficients

Result:
1. Narrative Story and
Flow Chart
2. Description of Themes
3. Matrix Table

Mixed-Methods:
Overall Interpretation Based on Qualitative and
Quantitative Results

Figure 4.2 Research Procedures Framework Based on Mixed-Methods (Concurrent
Phase)
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4.10.2 Questionnaire and Pilot Test
According to the participant contact list released by the respective department of MOH
Malaysia, there were approximately 15 potential end users of teleconsultation
technology in each participating discipline. The teleconsultation services encompassed
only four disciplines namely Neurosurgery, Radiology, Cardiology and Dermatology.
However, of eleven available hospitals used in this study, only one hospital has been
provided with teleconsultation services covering two disciplines. For the rest of other
hospitals, teleconsultation has been utilized by only one discipline. Therefore, with that
information, a total of 165 questionnaires were distributed to eleven available
teleconsultation hospitals identified in this study. In order to reduce the incidence of
personal bias and peer pressures (Drummond, 2008), a self-response questionnaire was
used and the participants were reminded to return their questionnaires within two
weeks. Further, self-response questionnaires can assist the respondents to clarify
particular issues without physical support or evidence (Drummond, 2008).

Before embarking on the quantitative data collection, the researcher should pilot a
questionnaire on a small sample similar to the one in the actual survey so that the
feedback can be used to make modifications in the instrument (Morgan et al., 2004).
Hence, pilot test was conducted to estimate the time needed to complete the whole
questionnaire. Therefore, the questionnaire was distributed to 12 teleconsultation users
and experts. As a result, there was no item being eliminated since all of the questions
were completely answered and understood. Thus, an average time of 15 minutes was
taken to complete the questionnaire.

4.11 Mixed-Methods Data Analysis Procedures
Even though there was no established standard and procedure for a mixed methods data
analysis (Teddlie and Tashakkori, 2003), Creswell and Clark (2007, p. 137) has
provided a concurrent form of analysis for triangulation design as shown in Figure 4.3
that was applied in this study.
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Qualitative Data Analysis
Stage 1:
Separate
Analyses

Stage 2:
Merge the two
datasets

Quantitative Data Analysis










Prepare the data
Explore the data
Analyse the data
Represent the results





Merge the two datasets
Relate the data
Interpretation and Discussion

Prepare the data
Explore the data
Analyse the data
Represent the results

Figure 4.3 Concurrent Data Analysis Procedures in Triangulation Design (Cresswell
and Clark, 2007)

As shown in figure 4.3, the subsequent data analysis involves two data sets. In this
study, at first the interviews tapes were transcribed then analysed and arranged into
corresponding representative matrix according to thematic procedures (Boyatzis, 1998).
Subsequently, quantitative data were visited then validated and analysed to produce
statistical result. However, the use of quantitative data was limited in the sense that they
cannot describe the narrative of the findings. Alternatively, quantitative data were
extensively used in support to providing strong evidence relating to relationships
between variables. Both data were then merged to seek similarities and differences
across measures of analysis (Cresswell and Clark, 2007) which can be represented in the
form of discussion and also consensus matrix (based on similarities and differences). In
summary, the merged data were used to:
(1) Provide insight into the teleconsultation utilization phenomena in Malaysia (mode:
primarily qualitative).
(2) Identify and describe the views of the participants in relation to their beliefs of
teleconsultation technology utilization and acceptance (mode: both qualitative and
quantitative).
(3) Confirm or refute the preliminary themes as being situated in the conceptual
framework (mode: both qualitative and quantitative).
(4) Identify the similarities and differences between cases based on several
characteristics (mode: both qualitative and quantitative)
(5) Exhibit the significance of effect of relationships between variables (mode: both
qualitative and quantitative)
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Basically, the principles underlying the use of methodological triangulation comprised
issues of consistency between purposes of research, research questions, methods,
sample selection, and the interpretation of results (Morse, 1991). What follows is a
discussion of both the qualitative and quantitative data analysis procedures which
subsequently defines a complete picture of the mixed methods analysis procedures used
in this study.

4.11.1 Qualitative Data Analysis Procedures
In this study, the process of analysing qualitative data was based on interactive model
proposed by Miles and Huberman (1984) which contains three linked processes namely
(i) data reduction, (ii) data display and (iii) conclusion. As the interviews were recorded
and most of the participants (medical officers and consultants) responded in English, the
tapes were transcribed and the free-nodes coding (Bazeley, 2007) was performed as
soon as the first interview was completed. The transcripts were checked iteratively
against the audio tapes as to ensure better transcription accuracy. As few participants
responded in bilingual (English and Malay), the respective tape was transcribed and
subsequently translated into English by a bilingual (English and Malay) assistant with
medical background. The displays of qualitative findings are presented in Chapter Five.

Stage 1: Data Reduction (Thematic Analysis and Coding)
Coding activity that was based on defined themes situated in the conceptual framework
was one potential way of data reduction (Huberman and Miles, 1994). The analysis of
qualitative data was based on thematic analysis. Thematic analysis is a way of analyzing
qualitative data (Boyatzis, 1998) and used to seek common patterns of meaning and
“the major focus would be on in-depth understanding of the problem and identifying
related issues” (Grbich, 2007, p. 9). The pattern and themes could be derived from
inductive process (i.e. from the raw data) or generated deductively from prior literatures
and preliminary theories (Boyatzis, 1998). Thematic analysis recognises the influence of
pre-existing theories through enabling the theories to sensitise the researcher to
particular issues of the phenomenon being studied (Ezzy, 2002). Besides, creation of
categories and a coding scheme are asserted as the first systematic effort at tackling
qualitative data analysis (Lindlof and Taylor, 2002). Likewise, Miles and Huberman
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(1994) regard ‘coding’ by itself is an analysis and or at least should be part of the
analysis process (Coffey and Atkinson, 1996).

In this study coding was done based on the categorization of text. In this regard,
categorization is a process of labelling the meaning of unit of data with respect to
certain generic properties thus the category itself is a covering term of general
phenomena fundamentally regarded as theme, construct, or concept (Lindlof and
Taylor, 2002). In line with deductive research approach, the research began with
literature review. Hence, in this study thematic analysis was rather simplified with the
preliminary themes situated in the conceptual framework as the data were less grounded
or unstructured. Data analysis was done based on significant statements, meaning unit,
and description of essence. The basic thematic analysis involved 3 series of iterative
coding and these were mainly facilitated by qualitative software namely Nvivo 8.0 that
helped to systematically code, retrieve and analyse the interview text. Firstly, an open
coding (free-nodes) was performed based on the key concepts addressed in the
conceptual framework to categorize the codes into relevant subthemes. Secondly an
axial coding (tree-nodes) was carried out by organizing codes into an organized
hierarchical structure between parent and child nodes (Bazeley, 2007) to exhibit a
conceptual profile between themes and subthemes. Finally, selective coding was
performed by establishing relationships between core codes and other codes to exhibit a
conceptual profile among central theme and corresponding themes.

Data were sorted and duplicates of meaning were reduced. The inclusion of essential
codes was fundamentally performed based on the research objectives. Thus, the
relationships between themes and utilization were further explored.

Stage 2: Data Display
There were three forms of data display applied in this study, these being (i) narrative,
(ii) within-case matrix, and (iii) cross-case matrix. The narrative form coupled with an
assistance of flow chart was used to answer open ended questions in order to describe
information related to event and processes. Matrix table was employed to simply
support or refute the themes being addressed in the study. In particular within-case
matrix was used for drawing and confirming descriptive summary about the phenomena
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according to defined topics of concern and to some extent, explaining the effect of
causality (Miles and Huberman, 1994). Conversely, cross-case matrix was used to
display the differences of influence between cases. In this study, the available data were
used to make comparisons between cases of sender and receiver and also between cases
of emergency and non-emergency setting.

Stage 3: Conclusion Drawing
The researcher used conclusion drawing and verifications tactics that were put forward
by Huberman and Miles (1994). These involved a collection of procedures ranging from
the use of narrative, themes confirmation, comparison and contrast, and triangulation.
These are consistent with the data analysis and display techniques.

4.11.2 Quantitative Data Analysis Procedures
In deriving evidence in support of answering research questions and fulfilling research
objectives, some practical matters of quantitative data analysis should be considered as
the data obtained from primary or secondary sources are required to be edited (Cavana
et al., 2001). Overall, quantitative data analyses in this study involved three main stages
namely (i) data entry, data cleaning and basic data validation and assumption, (ii)
statistical analysis, and (iii) data interpretation. The actual displays of statistical tests are
presented in Chapter Six.

Stage 1: Data entry, Data Cleaning, Data Validation and Assumptions
Prior to data entry, a code was assigned to each of the survey questions. Subsequently,
the validity of data was firstly verified by checking whether the responses were within
the acceptable range or not. This entailed checking for consistency relating to minimum
and maximum values, number of cases as well as handling blank response cases. Any
blank response to an interval scale item was assigned with its mid-point in the scale.
The goodness of data procedure was performed on scale data representing a concept
hang together as a set by conducting reliability test called Cronbach’s alpha coefficient
(Cavana et al., 2001). Several criteria must be met before conducting any analysis that
requires some assumptions to be met. Broadly, test of normality was performed before
applying the appropriate statistical methods.
116

Stage 2: Statistical Analysis
The quantitative analyses used in this study involved a range of procedures ranging
from a simple descriptive statistics, testing for mean differences between groups and
investigation of relationships between interval scale variables. The quantitative
components have been used as to complement thus triangulate the results of qualitative.
This study has been based on basic interpretive research with the intention to draw an
understanding of the formation of health care providers’ cognitions with respect to
teleconsultation acceptance. For that reason, deductive model validation has been
omitted from the analysis. Hence, with the small sample size, descriptive statistics were
used to organize, display, describe and explain a set of data with broad use of tables and
summary measures (primarily using mean and standard deviation). The testing for mean
differences between groups using appropriate statistical methods were also performed to
determine whether there is a significant difference in the mean of two independent
samples. In relation to measurement of group differences, a sample size of at least 30 is
required in each group for 80% power (Wilson-Van-Voorhis and Morgan, 2007; Cohen,
1988). In this study, there were only two possible comparisons that can be drawn from
the data, these being (i) between sender and receiver and (ii) between emergency and
non-emergency discipline. With regard to investigation of relationships between scale
variables, tests of hypotheses for correlation were performed.

Stage 3: Interpretation
The interpretation of quantitative data was absolutely based on relevant output tables
generated by SPSS 17.0 for windows. The interpretation of quantitative was done
according to the general convention and useful recommendation in social science
research (Cohen, 1988).

4.11.3 Mixed Methods Analysis and Interpretation Procedures
The subsequent mixed methods data interpretation was done based on a complete
picture of two datasets. The researcher employed the general guidelines for analysing
the concurrent mixed methods data proposed by Creswell and Clark (2007). Prior to
answering the mixed methods questions, firstly the merging direction needs to be set on.
In this regard, several related questions were addressed, these being: (i) to what extent
do the questions in the survey support the qualitative results? (ii) to what extent the
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same data types concerning theme confirmation corroborate with each other?, and (iii)
what are the similarities and differences between two datasets? Two interpretation
procedures are anticipated by Creswell and Clark (2007) in order to create a valid mixed
methods interpretation, these being through: (i) transforming one type of data into
qualitative or quantitative datasets so both data are comparable, or (ii) comparing the
data without transformation through discussion or a matrix. For this study, it was
important to exhibit the contributions from both research strands. Therefore, the overall
mixed methods interpretation procedure was primarily performed based on the
comparisons of both results through a discussion coupled with the use of matrix tables.
Further, a new discovery of consistency in mixed methods inferences can be found by
allowing discussions of both the similarities and dissimilarities between two research
results (Erzberger and Kelle, 2003). Thus, such way can increase the researcher’s
confidence in making the overall conclusion and the substances may provide a more
complete understanding of the phenomenon under study (Erzberger and Kelle, 2003).

4.12 Reliability and Validity
There is no simple method to ensure quality in interpretive research but a good
interpretive research can be assessed through reliability, internal validity, external
validity and ethics in the interpretation (Merriam, 2002b). Reliability has been
associated with consistency between the result and the data collected in order that the
research findings can be replicated (Merriam, 2002b). One important strategy that can
be used to ensure reliability and consistency is by the audit trail (Guba and Lincoln,
1981; Merriam, 2002b) which can be done using appropriate documentation of all key
stages of the study (Carcary, 2009). It is asserted that “the explanation of the methods of
the study, how sample was selected, how the data were collected and analyzed, and how
validity and reliability were addressed constitutes an audit trail” (Merriam, 2002b, p.
21). Accordingly, this study has demonstrated a detailed account of methods and
procedures in order to make a proper trace of the work and findings. This includes a
proper use of data display and conclusion drawing procedures thus the analysis was
facilitated by qualitative data management software namely Nvivo 8.0. Further, in
regard to this study, the data were collected in actual setting occupying confirmatory
data which in turn tend to produce high reliability and validity of research result
(Merriam, 2002b).
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Validity is a term used to determine whether one’s research results have precisely
addressed the research questions (Somekh et al., 2006). The validity has been
recognized as one of the important aspects to determine the quality of data and quality
of inference (Tashakkori and Teddlie, 2008). Indeed, Tashakkori and Teddlie (2008)
assert that the vital obstacle in mixed methods study is the respective researchers have
to employ three sets of standards for assessing the quality of inference, and these being:
(i) inference derived from the analysis of quantitative data, (ii) inference made on the
basis of qualitative data, and (iii) inference made on both sets of data. In qualitative
research, validity is tied with the notion or attempt to arrive at the accuracy and
truthfulness of the findings (Borkan, 1999; Miles and Huberman, 1994) and this is quite
challenging because validity in qualitative depends greatly on researcher’s own
interpretation (Silverman, 2006) and relies largely on the skills of the researcher (Miles
and Huberman, 1994).

Validity is also tied to notions of rigor and intellectual honesty (Borkan, 1999). In
particular, Silverman (2006) suggests opting for either mixed methods studies to
address the research topics or use simple, quantitative tabulations from qualitative data
as a means of achieving greater validity for qualitative research. On the other hand, for
quantitative research, in order to ensure high validity and reliability of both data and
results, the researcher should make sure that the research instruments are valid and
reliable thus the scores should be consistent as to lead to more meaningful inferences
(Creswell and Clark, 2007). Content validity can be achieved through literature review,
from qualitative research and from the judgement of a panel of experts (Cavana et al.
2001, Morgan et al. 2004).

For this study, in terms of ensuring content validity, a preliminary study was conducted
prior to main data collection to confirm the relevancy of the tentative issues and these
involved several stakeholders. Concurrently, pilot study was performed on several
selected participants to test the use of the survey instruments. Besides, the research
instruments of this study for both interview and survey were sent for experts’ review.
Consequently, the interview transcript was also reviewed by two experts to validate the
categorised responses whereas reliability test called Cronbach’s alpha coefficient was
performed on respective quantitative data to measure the reliability of the questionnaire
items (Cronbach, 1970). The internal validity of the information can be enhanced by the
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triangulation technique (Greene et al., 1989; Merriam, 2002b; Bryman, 2008).
Therefore, the triangulation used in this study would provide internal validity to the data
collected.

External validity is referred as an extent of the results to be transferable to other context
(Miles and Huberman, 1994) and also termed as ‘generalizability’ which concerns about
how far the results of a causal study can be generalized to other people, events, and
settings (Sekaran, 1992). However, qualitative research does not pursue generalization
of results thus producing universal laws that can later be applied universally is not a
useful standard or goal for qualitative research (Schofield, 2000). Alternatively,
according to rough or naturalistic generalization (Johnson and Christensen, 2011),
generalization can be made by recognizing the similarities of objects and issues in and
out of context under study. Hence, the findings of this study can be naturally applied in
other hospitals elsewhere that share basic similarities of the people and situations.
Further, both samples of qualitative and quantitative of this study were drawn from
same population to answer same research questions, thus in consequence would
minimize potential threats to the validity of concurrent designs in mixed methods
research (Creswell and Clark, 2007).

4.13 Ethical Issue
Ethical concerns in medical research have been mostly associated with the issues of
safety, consent, and confidentiality whereas in social science research the ethical
consideration is important to address the issues of deception and privacy (Gilchrist and
Williams, 1999). Therefore, ethics approval and consents were firstly obtained before
proceeding to data collection since this research involved study of human behaviour in
health care environment. Research ethics were approved by Institute for Health
Behavioural Research (IHBR) MOH Malaysia, MOH Research and Ethics Committee
(MREC) Malaysia and Economic Planning Unit (EPU) Malaysia. A research proposal
and both research instruments used for interviews and survey were first and foremost
reviewed by IHBR and MREC relevant committees prior to approval for conducting the
research in MOH hospitals in Malaysia (Appendix D).
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Concurrently, since the data was collected in Malaysia and the publications were to be
made internationally, EPU consent and approval was sought and subsequently
approved. Likewise, a human ethics application, interview instruments, and
questionnaire were also reviewed and approved by the University of Wollongong’s
Human Research Ethics Committee before commencing the data collection in Malaysia
(Appendix D).

Due to privacy reason, this study used a letter (e.g. A, B, C, D) to represent several
hospitals mentioned by the participants in the interviews. In addition, all detailed
information of each hospital participated in this study were not discussed or reported in
this thesis due to privacy issues. A list of dates of interviews for acquiring qualitative
data is attached in Appendix E.

4.14 Summary of Chapter Four
Chapter Four has addressed the research design, and research techniques used within the
study. In summary, the mixed-methods strategy was employed in order to answer three
research questions posed in this study. The mixed methods approach was used to
facilitate the conduct of the research to gain a better understanding of the phenomenon.
Details regarding the population and sample for both the research techniques covering
qualitative and quantitative have been provided. Discussions of the mixed methods
research strategy, including the use of interviews and questionnaires survey have also
been provided.

Chapter Five provides a detailed analysis, interpretation and discussion of the data for
qualitative study.
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CHAPTER FIVE
ANALYSIS AND RESULTS PART ONE:
FINDINGS OF QUALITATIVE STUDY

5.1 Introduction
The aim of the overall research was to explore the phenomenon of teleconsultation
acceptance in Malaysia and then develop an understanding of the important aspects
constituting the phenomenon. Hence, a mixed-method approach has been employed to
understand this phenomenon. This entails interpretation and description of the
teleconsultation utilization process and phenomena through holistic perspective which
involves the complexities of human behaviour confined in several dimensions and work
practice environment. This chapter presents the findings from qualitative standpoint and
discusses research findings to help answer three research questions that were addressed
in Chapter One as follows:
1) What are the activities involved in the process of utilization of teleconsultation
within hospitals in Malaysia that may be influential in shaping the teleconsultation
acceptance and use?
2) What are the concerned factors that may shape the way teleconsultation is used in
these hospitals?
3) What aspect is of most concern to the acceptance of teleconsultation in Malaysia
and what is the relative significance of these factors and relationship between them?

The purpose of this chapter is to present the results of the analysis of qualitative data
which have been collected through semi-structured interviews. The description begins
with the overview of qualitative data. In the next sub topics are the presentation of
qualitative findings in reference to each of the research questions.

5.2 Overview of Qualitative Data
The primary data collection procedures for both methods took place concurrently
between March 2010 and July 2010. The main data collection instrument was in the
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form of semi-structured interviews. Prior to the primary data collection, a preliminary
study involving three main stakeholders in the respective teleconsultation social system
was conducted. For that reason, the researcher undertook preliminary investigation of
teleconsultation implementation and utilization in Malaysia by conducting interviews
with three key participants. The issues were discussed briefly with them before the
primary data collection was performed and this involved user of the system, project
manager and teleconsultation administrator. They were considerably experienced about
the use of the teleconsultation technology and proficient in the issues concerning its
utilization in both old and new system implementation. A list of issues was discussed
briefly with the preliminary study’s participants to confirm the relevancy of issues
addressed in the conceptual framework.

With regard to formulation of the teleconsultation acceptance framework in the context
of Malaysia in Chapter Three, all selected issues and categories were firstly discussed
and then confirmed by the participants in the preliminary study. As the issues were
fundamentally found relevant in the context of teleconsultation adoption and utilization
in Malaysia, the researcher subsequently embarked on the primary data collection
involving interviews with another 25 key-informants within eleven participating
hospitals and organization, bringing total of key informants to 28 participants including
further interviews with the three key informants participated in the preliminary study.
Data were collected through interviews of approximately one hour in length. The
interview scheme and sampling decision were addressed and discussed in Chapter
Three.

The qualitative data were analysed and then described by displaying direct quotes, short
stories and excerpts from interviews to answer each of the research questions addressed
in this study. In line with this, the researcher used a combination of narratives structure
and matrix data display (Miles and Huberman, 1994; Coffee and Atkinson, 1996).
Overall the findings were primarily presented using within-case and cross-case analyses
(Miles and Huberman, 1994) in order to explore, describe and explain the corresponding
phenomenon underlying each of the research questions. Description is the central
approach used in this chapter which considers every phenomenon to be original, thus
this originality would contribute to a better understanding as a whole (Page and Meyer,
2000). Overall, the key findings of the qualitative works of this study are expressed in
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narrative and matrix data display. The presentation of key findings started with the
description of the profiles of participants in the form of statistics and followed by the
narratives describing the findings of this study according to research questions.

5.2.1 Profile of the Interview Participants
The decision on whether adopting or not to adopt any form of teleconsultation is
multifaceted in the range of the existing stakeholders (Menachemi et al., 2004). Hence,
in the context under study, four key participant groups were identified bearing potential
relevancy to describe about the teleconsultation adoption in Malaysia. The profile of the
interview respondents is shown in Table 5.1 and the sampling also included the
participants involved in the preliminary study bringing total of key informants to 28
participants.

Table 5.1 Profile of the Participants (N = 28)

Sender

10

Percentage
(%)
36

Receiver

5

18

Champion

5

18

Teleconsultation coordinator and administrator

8

28

Spoke site (Referring hospital)

17

61

Hub centre (Referral hospital)

9

32

MOH (Technical) Division

2

7

Less than 3 years

1

4

Tenure in

3 - 5 years

6

21

Organizations

5 - 10 years

13

46

More than 10 years

8

29

2

7

New teleconsultation system alone (year 2010)

2

7

Both Old and New teleconsultation system

24

86

Variables
Participants’
Categories

Organization Types

N

Old teleconsultation system alone
Exposure to
teleconsultation use
and implementation

(year 2006-2008)

The senders accounted for 36% of total participants are individuals who send
teleconsultation cases, for example, medical officers and medical assistants. The
receivers accounted for 18% of the total participants are individuals who receive and
respond to teleconsultation cases, for example, specialists, consultant, medical assistants
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and doctors in particular disciplines. Teleconsultation champions accounted 18% of the
total participants are individuals who are nominated as champions of the technology and
selected among doctors and medical assistants by MOH Telehealth Steering Committee.
Teleconsultation administrators accounted for 28% of total participants are individuals
who are in charge in daily teleconsultation supports e.g. IT support staffs and
teleconsultation project implementer. The majority of the participants (61%) worked at
the spoke hospitals who would initiate the first teleconsultation activity by sending
teleconsultation case to hub hospitals (32%) which serve as tertiary referral centres. The
majority of the participants (46%) had 5-10 years of working experience in their
respective organizations and only one participant had less than three years of working
experience in a particular organization. A majority of 86% of participants were capable
to describe important issues of teleconsultation adoption both in old and new
implementation. However since the study was focused on the recent teleconsultation,
comparisons between old and recent technology features were omitted.

5.2.2 Dimensions, Themes and Sub-Themes
Transcribed interviews were subjected to a series of coding processes which have been
elaborated in depth in Chapter Four. The passages from the interview were attached to
corresponding thematic codes. This process is called open coding (Bazeley, 2007).
Codes were then hierarchically arranged into axial coding, such that a broader theme
might contain subthemes and those subthemes might contain other subthemes of
categories. Axial coding is an intermediate level of working with concept, “somewhere
between open coding and the development of theoretical rich core category which
identifies the central process in what is being observed” (Bazeley, 2007, p. 111). The
analyses involved a series of iterative coding and these were mainly facilitated by
qualitative software namely QSR Nvivo 8. As a result, a list of codes was generated for
the use of description of qualitative interpretation in this study. Each category was given
a unique label in the coding system for analysis purpose according to the start-list
constructed in Chapter Four. The initial start-list and the emerging codes after data
analysis were shown in Appendix B.
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All inquiries schemes were based on the key issues conceptualized in the conceptual
framework and used to probe the key respondents during the interviews to reveal the
actual phenomenon of the teleconsultation adoption in the context of Malaysia. Data
reduction and coding processes were rather simplified since the themes were tentatively
identified as the preliminary key issues before commencing fieldwork. As the interview
questions were based on the start list and conceptual framework addressing the key
issues, there was no key emerging key issue derived from the responses but rather a few
categories that can be grouped under one of the themes in the conceptual framework.
The notable and significant excerpts were free coded. This was called the free-nodes
coding (open coding). However in this study, the free-nodes coding and data reduction
were rather simplified by the preliminary key issues that were addressed in the
conceptual framework. This happened as the use of start list and conceptual framework
helped to significantly reduce potential universe of data in the analysis (Miles and
Huberman, 1994; Crabtree and Miller, 1999). Hence, the open coding was performed
based on the key concepts involving the process of extracting the notable excerpt and
coding the quote into independent nodes. Subsequently these were followed by axial
coding (tree-nodes) (Bazeley, 2007) in which the independent nodes were organized
into hierarchical structure of parent and child nodes.

The analyses involved a series of iterative coding and these were mainly facilitated by
qualitative software namely QSR Nvivo 8. During the open coding, data was read and
analysed line by line in order to extract the most significant remarks made to explain the
key findings. Not all questions were answered by the participants. Indeed, a number of
participants have answered ‘yes’ or ‘no’ to the inquiries. These ‘yes’ and ‘no’ answers
were also coded into the respective codes. The example of the result of free-nodes
coding is shown in Figure 5.1.

Subsequently, key issues were transformed into sub-themes along with their
corresponding themes and dimensions to display the interpretive concept of this
research so that the phenomenon of teleconsultation adoption can be better described. In
summary this is shown in Table 5.2.
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Figure 5.1 An Example of Free-Nodes Coding
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Table 5.2: Summary of Themes and Sub-Themes
General Themes (Dimensions)

Sub-themes

1.

Human Behaviour (HB)

Attitude (HB-ATT)

2.

Technology Attributes (TA)

3.

Implementation Related (IR)

4.

Teleconsultation Environment and
Health Care Context (TEHC)

Perceived usefulness (TA-PU)
Perceived ease of use (TA-PEOU)
Facilitating Conditions (IR-FC)
Perceive Behavioural Control: Job Workload
(IR-JW)
Emerging Issue (EM)
Service Need (TEHC-SN)
Trust in Technology (TEHC -TRUST)

5.

Organizational Context (OC)

User Demographic (OC-UD)
Hospital Characteristics (OC-HC)

6.

Utilization (UT)

Behavioural Intention (UT-BI)
Use (UT-USG)

7. Teleconsultation Technology (TT)

Process (TT-P)
History (TT-H)
Hardware and Software (TT-HS)

The ties between dimensional cycles and variables within qualitative framework are
further described. According to Miles and Huberman (1994, p. 147), "Qualitative
analysis, with its close-up look, can identify mechanisms going beyond sheer
association. It is unrelentingly local, and deals well with the complex network of events
and processes in a situation. It can sort out temporal dimension, showing clearly what
precede what, either through direct observation or retrospection. It is well equipped to
cycle back and forth between variables and processes - showing that stories are not
capricious, but include underlying variables and that variables are not disembodied, but
have connection over time". In line with qualitative nature that focuses on words and
feelings addressing the quality of events and experience (Page and Meyer, 2000), the
procedure of displaying findings of this study can best be illustrated through making the
process flow between dimensions and further illustrated using the narrative descriptions
in order to provide additional insights about technology acceptance by individual health
care providers.

5.3 Overview of the Presentation of Key Findings
The presentation of key findings of this research was based upon the overall aim of this
study that was to explore the phenomena of teleconsultation acceptance in Malaysia and
to develop an understanding of the important aspects constituting the phenomena. This
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entailed the interpretation and description of the teleconsultation utilization process and
phenomena through holistic perspective which confined in the teleconsultation activity
cycle. Thus, this required the understanding of the complexities of human behavior
confined in the contextual dimensions and work practice environment.

In order to understand the entire scenario and phenomenon under study, the major
findings were structured according to stepwise presentation procedures such that the
findings from Research Question One would be used to help answer Research Question
Two and the findings from Research Question Two would be used to help answer
Research Question Three as addressed in this study. As the study would look into the
phenomenon of teleconsultation adoption activities thus to identify and understand
potential factors that may influence the intentions toward technology use, three research
questions were used as guidance to the conduct of the research. Each research question
would require an appropriate analysis method in order to meet its measurable
objectives. Three research questions and their corresponding objectives are outlined in
Table 5.3.

Table 5.3 Research Questions and Corresponding Objectives
Research Question
1. What are the activities involved in
the process of utilization of
teleconsultation within public
hospitals in Malaysia that may
influence the way teleconsultation is
accepted?

2.

What are the concerned factors that
may shape the way teleconsultation
is used in these hospitals?

3. What aspect is of most concern to
the acceptance of teleconsultation
among health care providers in
Malaysia and what is the relative
significance of these factors and
relationship between them?

Objective
•

To describe the processes and activities involved
during the adoption of teleconsultation within
hospital in Malaysia.

•

To discover how these activities and processes may
influence the way teleconsultation technology is
used.

•

To explore and understand the possible factors
which may influence teleconsultation utilization in
Malaysia.

•

To explore and understand the influence of
demographic factors on teleconsultation acceptance
in Malaysia that may have contributed to the uneven
strides in utilization of teleconsultation phenomenon
amongst hospitals and specialties.

•

To explore the relative importance of each factor in
possibly affecting the acceptance of teleconsultation.
To generate a framework of teleconsultation
acceptance in the context of Malaysian government
hospitals based on the overall interpretation of the
study.

•
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What follows are the analyses and discussions of the qualitative data with respect to
each of the research questions.

5.4 Answering Research Question One
5.4.1 Overview of Research Question One
The objective of Research Question One is to describe the activities and processes
involved during the adoption of teleconsultation within hospital in Malaysia thus to
discover how these activities and processes may influence the way teleconsultation
technology is used. For this reason, narrative structure together with several
diagrammatic process flows and matrix tables were used to describe the phenomenon
under study from the interpretive-qualitative standpoint. At the same time, the
researcher employed descriptive and frequency statistical analysis to complement the
description of teleconsultation use activities from quantitative standpoint discussed in
Chapter Six. The profile of free-nodes coding using Nvivo 8.0 in relation to Research
Question One is shown in Figure 5.2. Generally, three aspects were used for coding to
help manage the excerpts relating to Research Question One and these are Hardware
and Software, History of Teleconsultation and Process of Teleconsultation.

Figure 5.2 Profile of Free-nodes for Research Question One

5.4.2 Overview of Teleconsultation in Malaysia
In Malaysia, teleconsultation project was launched as one of the national flagship
applications in April 2000 aimed to virtually expand the clinical service and expertise to
rural and remote areas thus to improve quality of national health care. The MOH
Malaysia has embraced teleconsultation as an innovative way to maximize the
productivity of scarce health resources such as health manpower, specialisation services,
tertiary emergency beds and other physical resources. Therefore teleconsultation
technology was implemented in the pilot mode over a 30-month period commencing in
2000, linking a numbers of Ministry of Health (MOH) hospitals including health clinics
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across the country (mainly peninsular Malaysia). However at that point of time albeit its
advantages, teleconsultation in Malaysia had not been embraced due to some
implementation and adoption barriers and the implementation had gone through
evolution of massive technological and infrastructure alteration and upgrades as to
uphold the providers in promoting good health and preventing morbidity and mortality.
Due to inconsistency in service needs and demand, sustainability of utilization has been
an issue of concern. Consequently, the transfers of teleconsultation equipment from
majority of sites to new sites were performed. This is because some sites were not active
and therefore reallocation of the sites had to be carried out in tandem with the needs for
the service (MOH, 2007).

In turn, the new teleconsultation was launched in early 2010 and the potential of the
latest teleconsultation technology was gradually being realized and transpired. The
implementation of the new teleconsultation technology was done in stages. There are
only four major disciplines involved in the implementation of teleconsultation in
Malaysia and these are neurosurgery, cardiology, radiology and dermatology. Even
though teleconsultation technology had been introduced in some hospitals as early in
year 2000, some in year 2006, but the maturity of service is still at the level of infancy
as there were frequent service suspensions and transfers of teleconsultation equipment
from majority of sites to new sites along with technology and infrastructure upgrades.
Two participants who had experience using teleconsultation during the previous
implementation still regarded teleconsultation as a new technology and the
implementation cannot be considered as a continuous project. Two participants
described the new teleconsultation as below:
“… actually we were introduced to teleconsultation quite sometimes ago.
But now, it is all the brand new equipment and brand new project, I
cannot say this new implementation is a continuous project…it is much
like a new endeavour since only few hospitals remain in this new
implementation and the implementation has reduced many hospitals which
were involved before…” (Participant-10, Code: TT-History)
“… Although some of us have some years of experience dealing with
teleconsultation, the maturity of service is still at the level of infancy. That
is because there was no proper study to actually look at how to do about
it, to adopt it at the most. Implementation was done across the country. In
the previous implementation, there was no study about the landscape of
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the need in terms where we actually need to put the service and there was
no study after…” (Participant-3, Code: TT-History)
“… Actually the previous system was considered under evaluation process
and this new system is expected to run better because the remained sites
and the new sites are all the sites identified in need for the service…”
(Participant-6, Code: TT-History)

5.4.3 Teleconsultation Activities
With regard to this particular nation’s context, the teleconsultation facility involves
centralized application services and data repository which operates over a nation-wide
private telehealth network. The provision of the virtual network was intended to support
more efficient and cost effective referral activities through avoidance of duplication of
personnel and facilities. Teleconsultation activities entailed the engagement between
referring and receiving sites virtually communicating with each other. In Malaysia, the
prime teleconsultation activities were found to be related with medical support
involving image transfer along with patient history report and then followed up with
consultation over the system or telephone. In the emergency setting for example cases
that need neurosurgical diagnosis, the local medical doctors would be sure of the
indication for computerized tomogram (CT) brain because the referring hospitals are
responsible for the accuracy of clinical history and clinical examination findings if the
respective patient needs to be referred. Most of teleconsultation cases were based on the
need for specialist consent and advice to further manage the patient.

Activities solely for second opinion purpose were very few reported because most of the
cases were associated with getting access to any possible specialist irrespective of state
boundaries. In regard to tele-education, teleconsultation application in Malaysia was not
used for formal education platform but it can be a means for young doctors to learn
from the way the specialists virtually diagnose and manage the case. The
teleconsultation social system involved extensive Information and Communication
Technology (ICT) and involves various stakeholders and they were administrative staff,
user of the system (medical officers, medical assistant and specialist), policy maker,
teleconsultation vendor, and ICT maintenance team. Basically, the teleconsultation
activities started when a health provider at the primary hospital needed to get access to
respective specialist to get further directive on patient management. In the case of
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neurosurgery for example, the doctor at the spoke site would want to have a quick
feedback about patient diagnosis for them to treat the patient in the emergency ward.
This is an example of an excerpt from medical officer at the referring site:
“…we need to get the quick reply and teleconsultation is used for this
reason. We need to know whether the patient can be treated in the
conservative management or need further intervention. If the specialist
decided to classify it as a conservative management, we would manage the
patient in this hospital by following the directive from the specialist. If the
case needed further intervention by specialist we would send the patient to
the referral hospital immediately. However, in either case we still need to
have the consent from the specialist. Once we have the consent then only
the case can be moved...” (Participant-12, Code: TT-Process)

The referring doctor would then conduct teleconsultation but sometimes when the
doctor was busy attending other cases, he or she would instruct other medical assistants
to send the case involving image transfer together with patient details and clinical
inquiries to the respective referral hospital. For examples, one said:
“...the doctor will order ‘I want to refer the case’ then the medical
assistant or nurse will prepare the case to be sent over…”
(Participant-6, Code: TT-Process)
Once the case was received, the health provider in charge at the referral centre would
retrieve the image with patient details and then would either consult the case or forward
it to the other specialist in the same hospital. This is an example of excerpt from a
neurosurgeon (neurosurgery specialist) at the referral centre:
“…Teleconsultation is actually used for preliminary diagnosis. For
example, in a neurosurgical case… let us say a patient is admitted to
Hospital A and if there is a necessity for the case to be sent here (referral
hospital) … as a neurosurgeon, I will have a look at the case and see how
severe is the patient based on the images and description sent by the
referring doctor through the system …” (Participant-8, Code: TT-Process)
Concurrently, the medical officer in charge at the referral centre would receive
notification about the case being transmitted and referred. This is done through mobile
alert. For example one user said:
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“…whenever the sender sent a case, an indication message would be sent
from teleconsultation system to receiver’s registered mobile phone and the
receiver can view the case immediately…”
(Participant-10, Code: TT-Process)
Depending on the urgency of the case, the specialist would be informed about the case
thus attend the case. Therefore principally the use of teleconsultation system was
initiated by the action of the health provider at the referring hospital who was also
referred as the sender of the system. The sender would create a teleconsultation case and
send it over to the referral hospital through teleconsultation system. Consequently, the
case would be accepted by a receiver who is on duty at the particular discipline. In
actual fact, the MOH hospitals suffer from acute shortage of health professionals. These
are described by two examples as follows:

“…as far of Malaysian health care is concerned, there is not enough pull
of dermatologists served in MOH … only slightly above 20 to take care
the whole country…” (Participant-3, Code: TT-Process)
“…our country suffers from a lack of neurosurgeon. Few of us
(neurosurgeon) are based in Penang, Kuala Lumpur, Ipoh and Johor
Bharu. So it is like one man show and we were all on-call everyday…”
(Participant-8, Code: TT-Process)
The utilization of teleconsultation was higher in neurosurgery than other disciplines
because most of the participating hospitals were furnished with the technology to help
assist the neurosurgery services. This is due to severe restriction in manpower and
available resources in neurosurgical. At present, according to Participant-8,
neurosurgical services are only available in six hospitals in Malaysia located in their
respective regions and these are:
a) Hospital Pulau Pinang (Northern)
b) Hospital Kuala Lumpur (South Central)
c) Hospital Sungai Buloh (North Central)
d) Hospital Sultanah Aminah (Southern)
e) Hospital Queen Elizabeth (Sabah)
f) Hospital Umum Kuching (Serawak)
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Interestingly, one asserted:
“…volume of teleconsultation cases for neurosurgery is higher than
radiology is simply because there are more radiologists than
neurosurgeons in Malaysia, so the need driven differs from each other…”
(Participant-23, Code: TT-Process)
Most specialists have opted to serve in urban general hospitals and the private sector for
them to have better career enhancement and continuing education. On top of that, there
were always serious lack of physicians, specialists and also managerial staff in public
hospitals thus this has also resulted in a significant uneven distribution of health
personnel between rural areas and urban areas.
“…high turnover of staff … initially they were placed in hospital in rural
areas but then they moved to other hospital due to promotion…”
(Participant-3, Code: TT-History)
Therefore the key reason for needing the service was because the referring health
providers at the primary hospitals were unable to plan further patient management
without specialists’ consent or without obtaining diagnostic advice from specialist. In
parallel, the consulting health providers at the tertiary hospital were unable to make
quick decision or provide appropriate feedback about patient management without
confirmatory imaging diagnosis which could be provided directly at once by
teleconsultation. For example, this was expressed by a medical doctor at the referring
site:
“…teleconsultation is a medium to send CT scan image together with
necessary description about the patient including patient history. We will
make a follow up call depending how urgent the case should be picked up.
We need the consent from the specialist on how to manage the patient and
therefore the issue of complexity does not exist because teleconsultation is
a good medium for consultation and referral…” (Participant-27, Code:
TT-Process)
The placement of teleconsultation workstation and selection of participating hospitals
were made and decided by MOH since MOH knows which hospital can take care of the
referred cases based on the availability of expertise and workload of the consultants at
the participating tertiary hospitals. In this new teleconsultation implementation every
participating hospital was facilitated by champions and teleconsultation technical
coordinators nominated by teleconsultation project steering committee to help assist the
135

teleconsultation activities in the hospital. A sequence of activities of teleconsultation in
a hospital engaged several group of stakeholders working towards a successful patient
management. This is illustrated in Figure 5.3 involving four types of stakeholders
namely Sender, Receiver, System Coordinator and Project Administrator of the system.

Figure 5.3 Teleconsultation System and Its Stakeholders

As illustrated in Figure 5.3, the teleconsultation technology was utilized by two main
end users namely sender and receiver who would have direct contact with the system
application and both of them reside in the respective participating hospitals known as
referring and consulting hospital (referral hospital). In each of the participating hospitals
there would be a system coordinator in charge on technical difficulties at the hospital
level. The teleconsultation system was governed by Telehealth Division of MOH and
they operated as the project administrator who would deal with vendors and accountable
for executing the technical and financial plans of the technology in every participating
hospital. These include provision of training and change management program as well
as upgrades of infrastructure and technology. If technical difficulties were not able to be
resolved at the hospital level, system coordinator would contact project administrator
for further action. Based on the information regarding the procedures and process
described by the participants, there are five major steps involved during teleconsultation
store-and-forward session and these are described as follows:
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Step 1: The sender (medical officer or medical assistant at primary hospital) who is in
need to get access to specialist needs to access the teleconsultation system with his or
her specified login ID and password and then sender would fill in the patient details
together with the clinical inquiries to be sent to the receiving consultant at the tertiary
hospital.

Step 2: If necessary in the case of radiology and neurosurgery, the X-Ray and CT scan
film would need to be digitized and converted into DICOM format. Together with that,
patient data and the image would be encrypted and sent over to the respective receiving
health facility (secondary or tertiary hospital) via a secured Telehealth-Nationwide
network.

Step 3: Subsequently, the receiving hospital would receive the CT scan image in the
appropriate format (e.g. DICOM, PACS) and patient details are then decrypted. The
receiver would log on to teleconsultation system with his/her dedicated password to
access the files sent from the sender.

Step 4: Concurrently, the medical officer in charge who is on duty at the referral
hospital would receive notification about the case that was sent. This is done through
mobile alert. Depending on the urgency of the case, the specialist would be informed
about the case thus attend the case.

Step 5: Depending on type of cases, some cases require a DICOM or PACS viewer to
accurately view the whole image. A follow-up call would be made to advise the sender
about necessary treatment and directive about patient management which needs to be
performed at the referring site. The necessary information would also be documented
into the system and securely kept as consultation log history for follow-up or future
reference purpose.

Type of advice given by consultant could determine whether a follow-up
teleconsultation would need to be made or not. If the consulting doctor indicated that
the patient is required to be sent for further intervention under specialist care and the
patient required to be physically transferred to tertiary ward at referral hospital then the
referring doctor would ensure the stability of patient for intra-hospital transport. In this
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particular acute condition, the teleconsultation case is entirely moved from referring
hospital to consulting hospital for continued proficient patient management. In this
regard, no follow-up teleconsultation would be made unless when the patient is
transferred back to referring hospital for continued nursing care or rehabilitation. In less
critical conditions that mostly occurred in dermatology, radiology and cardiology,
patient cases deemed by specialist suitable for care outside referral centres requiring
repeat imaging diagnosis would possibly utilize a follow-up teleconsultation. Similarly
in mild head injury conditions which are referred as conservative management requiring
neurosurgical consultation at the referring (local) hospital, this may require repeat
imaging of brain or spine to gain continued follow-up neurosurgical advice.
“…Once the case is sent, a consulting doctor will instruct the referring
doctor on what to do. Let us say a case is created together with image and
patient history is sent… and next a consulting doctor will consult on what
to do on the patient. Let us say when a patient was directed to be put
under conservative management at the referring site, CT scan is done
again after the first directive was applied as to see any changes on the
patient condition. The consulting doctor will consult again on what to do
which is based on the CT scan image and observation findings reported
from the referring sites…” (Participant-7, Code; TT-Process)
In brief, based on the descriptions gathered in the semi-structured interviews, there are
three common types of advice given by the consultants to the referring doctor when
using teleconsultation. The patient could be treated under one of these three major
conditions namely specialist intervention (emergency), conservative management
(emergency) and routine management (non-emergency). The types of advice and
respective consequences of advice are described in Table 5.4.
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Table 5.4 Types of Advice According to Types of Medical Conditions
Type of conditions
Discipline

Emergency:
Acute
Neurosurgery, Cardiology

Type of advice

Physical Specialist
Intervention

Requirement on
Patient
Hospital Level

Physical Transfer to
Tertiary Hospital
Tertiary and Local (upon
completion of specialist
intervention)
If patient is transferred
back to local hospital
Less than 3 hours

Follow-up
Consultation
Response Time

Emergency:
Minor/ Less Acute
Neurosurgery,
Radiology,
Cardiology
Conservative and
Definitive
Management
Remain at Local
Hospital
Local Hospital

Upon requirement by
specialist
3 - 48 hours

Non- emergency
Dermatology,
Radiology,
Cardiology
Routine Management

Outpatient at Local
Hospital
Local Hospital

Upon requirement by
specialist
Within 1 - 5
working days

In the acute emergency setting, when a patient was admitted to the emergency and
trauma department that has first-level imaging diagnosis facilities (e.g. CT, ECG and XRay), the referring doctor would create a teleconsultation case by loading the respective
images together with patient clinical history and clinical examination findings. As
indicated by Table 5.4 acute emergency patients requiring brain or spine attention (in
the case of neurosurgery) and acute chest pain (in the case of cardiology), would
potentially require physical specialist intervention. Once the case is confirmed to be
placed under specialist intervention, the health care provider in charge at the referring
site would need to fill in referral form which is then sent to the consulting specialist via
the system. Meanwhile, the patient would need to be stabilized as to be transported to
tertiary care hospital.

At the very best, the case would be picked up and responded by the in charge medical
officer as immediate as possible with less than 3 hours response time at the receiving
workstation. However, this would also depend on network stability and technical
condition at both referring and receiving sites. On the completion of specialist
intervention, patients might be transferred back to local (referring) hospital for
continued nursing or rehabilitation (if necessary) under respective department such as
surgical, medical or pediatric. In turn, teleconsultation would also help to minimize the
use of ICU beds as emergency beds are required to be vacant for new patients’
admissions.
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In a minor emergency setting or semi-urgent cases, patients are likely to be advised by
specialist to remain in the local hospital. Similarly in this situation, teleconsultation
procedures are used such that the referring doctor would create a teleconsultation case
by loading the respective images together with patient clinical history and clinical
examination findings. The follow-up teleconsultation is likely to be made in this
condition. For example in the case of neurosurgery, once explained:
“…patients with moderate severity of illnesses should remain at the local
hospital under the care of respective departments with computerized
tomogram (CT) facilities. Let us say when a patient was considered to be
treated under conservative management at the referring site, and CT scan
is done and sent again to see any changes in patient condition and a
consulting doctor will again advise on what to do which is based on the
CT scan image and observation report from the referring sites. The
consultation can be made over the phone and consultant would make
remark in the system…” (Participant-2, Code: TT-Process).
Next is another semi-urgent example in the case of cardiology. One participant from
cardiology department explained:
“…for elective case, the patient is managed at the original site and being
advised based on expert opinion from here. Semi-elective or semi- urgent,
means patients are in a controlled heart failure, they are now on
medication at the district hospital (referring hospital), and the referring
doctor wants to consult with us (consulting cardiology centre). This is
more to managing the patient. So they will push the ECG and Echo file to
us for that purpose via teleconsultation. There are normally three types of
consultation in regard to elective cases. First is for diagnosis
assistance…Let’s say, ECG result is found normal but the patient still has
the chest pain, so the doctor needs to do diagnostic decision making. So
they will push the case to us to check whether it is caused by coronary
artery disease or any other management should be performed. Secondly, it
is called definitive management. In this case the referring doctor has
identified a patient with ‘this’ and ‘that’ symptom, so basically, they just
need to know what are the treatment and management to do next… and
lastly it is called pre-op cardio assessment. This is normally related with
other type of diseases, let’s say a patient has cancer and at the same time
suffer with heart failure and the referring doctor needs to know what to do
in regard to specific risk factors. Most of these elective cases must be
solved and responded within five days…”
(Participant-18, Code: TT-Process).
In a non-emergency setting, patients are likely to be treated under routine management
as outpatients such that they would visit a hospital or clinic that provides
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teleconsultation facilities for diagnosis or treatment to seek for medical advice and
treatment and shall not be admitted. For example in the case of dermatology, a patient
would come to any allied health facility to undergo routine check-up. If the in charge
doctor in charge felt that the patient needed to be referred by teleconsultation, the
patient would be registered into teleconsultation system together with the attachment of
his or her medical history and clinical findings. The skin images would be captured and
subsequently uploaded into the system as to enable further diagnosis by a dermatologist
at the referral centre. The case is usually being responded in between one and five
working days. A follow-up teleconsultation would be made upon requirement by the
specialist. In the latest standard operating procedure for teleconsultation in dermatology,
a dermatologist affirmed that the case sent to them can be replied as soon as possible:
“…once the referral is sent to our centre there will be an on-call specialist
who can reply the case less than two hours, we will try our best to reply
within one hour. However, if the referral comes after 3pm then the referral
will be viewed and attended the next day…”
(Participant-3, Code: TT-Process).
5.4.4 Procedures in the Environment
Based on the interview results, there is some kind of service control in the environment
for enabling the use of teleconsultation technology. This service control is an actual
control over the service comprising organizational guidelines and procedural of service
for a user to be able to utilize the technology within the respective organization. Thus,
this service control is highly determined by service network parameters. The service
network parameters are sets of guidelines predefined at the practice and system level
which control how cases are being sent using teleconsultation. Basically, the guideline
determines network priority which includes the direction on: (i) where to send cases and
(ii) what type of cases can be sent through teleconsultation. All head of services (e.g.
radiology and neurology) are responsible to establish those guidelines in accordance
with the respective service network decisions. The parameters are unique in each
service network. Hence every medical doctor who requires teleconsultation will have to
follow this individual discipline’s service guidelines. For example in the case of
cardiology, due to equipment and medical practice constraints only certain cases can be
sent through teleconsultation service.
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In some cases the cardiologists themselves prefer the patients to be physically referred
and in some other circumstances the specialists themselves want to visit the patients at
the primary hospitals. For that reasons, all referral practices and processes have to
follow the guidelines that have been predefined in each service network.
“…we have a guideline that tells us what to do, what are the cases that
indicate ‘transfer’, why do you transfer… so we need to justify, why you
need to refer the patient. Once the receivers received all the information,
they need to decide, to accept the case or not. If they accept they have to
prepare the bed. On the sender site, they have to prepare the team to
transfer the patient. So we are using the same transfer guidelines either in
conventional method or using teleconsultation…”
(Participant-20, Code: TT-Process)
In conjunction with that, a workshop was conducted in each referring hospital aimed at
informing about this guideline to the end-users. As a result, the users at each referring
hospital were mostly well-informed about type of cases that would be appropriate
according to the teleconsultation parameter requirements within their disciplinary
domain. Even though there are more potential cases that can be created and sent through
teleconsultation service, the user would refer a case which only complies with these
service parameters. This explains why teleconsultation utilization success cannot be
measured by volume of transaction since types of cases that satisfy the teleconsultation
service parameters are generally limited.

5.4.5 Teleconsultation Work Flow
Teleconsultation work flow for patient management described in this section was based
on information described by interview participants and teleconsultation workshop
presentation material gathered during Teleconsultation Workshop in June 2010. There
are two types of teleconsultation procedures that are exercised to support patient
management in both emergency and non-emergency settings. The teleconsultation work
flow for both emergency and non-emergency are shown in figure 5.4 and 5.5
respectively.
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Patient admitted to
hospital

Hospital has
teleconsultation
diagnostic facility?
No
Yes

Stabilized patient will
be transported to the
nearest hospital with
diagnostic facilities
(or directly
transported to
specialist hospital)

Create
teleconsultation case

Imaging
Diagnosis

Need further
intervention by
specialist?

No

Yes

Patient will remain
at local hospital

Repeat imaging
diagnosis / Followup teleconsultation

Patient transfer
indicated?
No

Yes

Care given at local
hospital with a
continued specialist
care from a distance
(by consulting
hospital)

Stabilize the patient and
transfer the patient to
tertiary hospital

Follow patient transfer
protocols

Figure 5.4 Work Process for Emergency Teleconsultation
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Patient visits a hospital
for check-up

Hospital has facility
for diagnosis?
No
Yes

Need to refer using
teleconsultation?

No

Patient will be referred
to the nearest hospital
with diagnostic
facilities (or referred
straight to tertiary
hospital)

Patient will be given
direct treatment by
local hospital

Yes

Create
teleconsultation case

Imaging
Diagnosis
Yes
Follow-up?
Yes
Repeat imaging
diagnosis

No

Physical care will be
given at local
hospital using
directives instructed
by specialist from a
distance (consulting
hospital)

Figure 5.5 Work Process for Non-emergency Teleconsultation

Teleconsultation only takes place in the participating hospital that has imaging
diagnosis facilities to help the specialists to perform any necessary diagnosis at the
tertiary hospital based on the images and patients files sent from medical officer (at
referring hospital) to them. In relation to this, technological and physical infrastructure
must be in place and available in order for teleconsultation activities to be performed
seamlessly at both referring and receiving end. Once the doctor at the local hospital
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decided that the he or she needed to consult with the consultant at the specialist hospital,
a teleconsultation case would be subsequently created to get specialist access via
telehealth network. Patient details, images and clinical inquiries are sent to the receiving
consultant at the tertiary hospital.

Indeed, different imaging diagnoses are carried out by different participating disciplines.
In the emergency setting, the teleconsultation is used to determine the indication for
referral such that the patient would be assessed whether he or she should be physically
referred to the consulting hospital or should remain hospitalized in the local (referring)
hospital with continued specialist care from a distance. If a patient were to be directed
for physical transfer, the referring department would be responsible to make sure that
the patients have been satisfactorily stabilized and the transfer should follow patient
transfer protocols. In this case, teleconsultation was only used at the initial phase as to
determine whether the patient should be physically referred for specialist intervention or
not. Once the patient was transported to tertiary care, follow-up procedure was not
applicable as the patient case had been entirely moved to tertiary care. On the other
hand, follow-up teleconsultation cases would usually take place when patients were to
be treated at the local (referring) hospital. They were considered as semi acute patients
who needed continued specialist directive. Follow-up teleconsultation cases also apply
in the case of dermatology and radiology which were treated as outpatient. Follow-up
cases require repeated imaging diagnosis activities.

5.4.6 Hardware Requirement in Teleconsultation Session
Different hospitals and different specialties are furnished with different hardware
requirements. Indeed, the selection of hospitals to be involved as referring and receiving
sites are decided within the teleconsultation community. As asserted by one of the
participants:
“…the setting for teleconsultation use is basically based on the consensus
or agreed upon by and within the respective community. Initially, the
community which is based on specialty had appointed some hospitals as
senders and which hospital should be in charge as the referral sites. In the
case of Neurosurgery, Apart from Hospital-E, Hospital-G and Hospital-H
also hold the post as referral centre in particular to serve their respective
regional domain. Therefore types of machine and workstations in the
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involved hospitals differ across specialties thus will be based on types of
hospitals predefined in the teleconsultation community…”
(Participant-1, Code: TT-Hardware and Software)
Based on the interviews, different hardware specifications and requirement for
conducting teleconsultation session vary in different discipline settings. This is shown
in Table 5.5. Basically both referring and receiving sites are equipped with special
teleconsultation workstation comprised of desktop computer components which are
linked to centralized national telehealth network. Mobile alert facilities are furnished to
all consulting departments in the tertiary hospitals. In this regard, several sets of mobile
phones were given to each participating referring departments to alert the receivers who
are on duty about the new incoming teleconsultation case and this is part of the alert
configuration established in the system. The workstation is usually placed in a special
and most strategic room in the hospital in order to enable the participating users to get
easy and 24/7 access to the service.

Table 5.5 Hardware Requirement
Discipline

Hardware requirement at the
referring site
Computerised tomography scanner,
digitizer, and teleconsultation
workstation.

Hardware requirement at
the receiving site
DICOM viewer, mobile phone (for
alert), and teleconsultation
workstation

Radiology

X-Ray machine, digitizer, and
teleconsultation workstation.

DICOM viewer, mobile phone (for
alert), and teleconsultation
workstation.

Cardiology

Electrocardiogram machine,
echocardiography machine, scanner
and teleconsultation workstation.

Mobile phone (for alert), and
teleconsultation workstation.

Dermatology

Camera and teleconsultation
workstation.

Mobile phone (for alert), and
teleconsultation workstation.

Neurosurgery

5.4.7 How Do These Activities and Processes Influence the Adoption?
The process of teleconsultation utilization in MOH hospitals entails involvement of at
least two participating hospitals, one as a sender and the other one as a receiver. Based
on the findings that have been discussed, the flow of teleconsultation utilization that was
based on dimensional activity-level can be conceptualized and shown in Figure 5.6.
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Figure 5.6 Dimensional Activity-level

The study has confirmed four main dimensions in relation to processes involved in
teleconsultation utilization as being described in the conceptual framework (Chapter
Three). These dimensions were initially characterized by several key issues identified in
the literature reviews. In answering Research Question One, the researcher used the
descriptions of the key-informants with some relevant workshop documents to describe
teleconsultation activities thus identify the flow of these four dimensional activity-level.
In the context understudy, it is very apparent that understanding the overall stage of
teleconsultation technology utilization between two adopting hospitals is very important
in order to explain the significance of possible factors that reside within the dimensions.
This is shown in Table 5.6.

Table 5.6 The Interplay Among Dimensions
Dimension

Stage in the acceptance

Effect on adoption

Environment

Knowledge

Organizational task (need for the service)

Implementation

Knowledge

Supports from organizational and technical
infrastructure. (Facilitating conditions and
perceived behavioural control)

Technology

Persuasion

Perceived
characteristics
of
(perceived technological attributes)

Individual

Decision

innovations

Continued Adoption / Later Adoption
Discontinuance (Individual Acceptance)
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According to Rogers’ Diffusion of Innovation Model (Rogers, 1995), technological
innovation was diffused through succession of communication channels known as
knowledge, persuasion, decision and adoption. Therefore, the stage in the acceptance
and effect on adoption were used to help understand the diffusion processes in relation
to teleconsultation acceptance in the context understudy. As a result, the study has
revealed the interplay among dimensions. In this regard, the teleconsultation activity
commences whenever the in charge medical officer has a clear need for the
teleconsultation service at the referring hospital to consult with tele-specialist at the
tertiary hospital. Therefore it appears that, the teleconsultation activity was driven by
the pull of need for the technology and this was derived obviously from the urge of
health care environment to fulfil good health and lives among nation.

There are two patient conditions known as emergency and non-emergency requiring
access to specialist care to further manage the patients at the local hospitals. This
particular process can be regarded as knowledge of organizational needs, which would
cause the user to use teleconsultation. Indeed, in some hospitals that were identified by
MOH, the provision of teleconsultation service has been regarded as one of the major
means to specialist care access. In order to conduct a teleconsultation session,
telecommunication and physical infrastructure need to be adequately in place to support
the implementation. At the same time, in usual circumstances, the prospective users of
the system would undergo a knowledge acquisition stage for them to get used to the
system. This can be gained through change management and training programs as well
as other facilitating activities. In regard to the persuasion process, teleconsultation
technology has its own attributes and characteristics. The users would have to learn
these characteristics as part of the processes. This is because the main thrust in deciding
the success of the adoption of technology is when it has been accepted by the users
(Davis, 1989) in which would result in several effect of decision process such as
continued adoption, later adoption and even discontinuance in the use.

Overall, the result was found consistent with the revised framework of technology
acceptance in the case of teleconsultation technology in public health care in Hong
Kong (Chau and Hu, 2002). In that particular framework, Chau and Hu (2002)
highlighted the importance of only three main dimensions (implementation,
technological and individual) in explaining the decision to accept or not to accept the
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teleconsultation technology. However, in the context understudy, the finding has
revealed the importance of environmental dimension as it consists significant substance
in determining how the teleconsultation activity embarked and determined. At the same
time the finding of this study also affirmed that the procedures and processes residing
within entire dimensions have influenced the way teleconsultation was being utilized
and adopted.

On the whole, the qualitative result has confirmed the direction of influence in the
process of adopting teleconsultation technology in the context under study. Next, the
significance of factors which defines each of the dimensions is further explored through
Research Question Two and Three.

5.5 Answering Research Question Two

5.5.1 Overview of Research Question Two
Research Question Two of this study was designed to capture the views of stakeholders
about factors that may be important in the process of teleconsultation utilization and
adoption. In relation to this, two research objectives were established in order to answer
the question and these are (i) To explore and understand the factors which may
influence teleconsultation utilization in Malaysia and (ii) To explore and understand the
influence of demographic factors on teleconsultation acceptance in Malaysia that may
have contributed to the uneven strides in utilization of teleconsultation phenomenon
amongst hospitals and specialties.

5.5.2 Exploring Factors: Views of Qualitative Responses.
The result from the cycles of coding is a list of core themes, sub-themes and categories
concerning factors of teleconsultation utilization. Those key issues have been
reorganized with proper labelling as to better describe the phenomenon and exhibit the
interpretive concept of this research as shown in Table 5.7. Six main themes addressed
in the initial conceptual framework were used to be of great importance in answering
the Research Question Two thus further explored. Interestingly, the result demonstrated
no variance among the key-informant groups in response to the adoption issues. The
details of the associated categories are further described according to the respective
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themes and sub-themes by using the general reference code presented in Table 5.7 in
the following subsections. In regard to describing the expression of each item of the
sub-aspects, the respective reference code shown in Appendix B was used.

What follow is the discussion about each of the sub-themes in order to help achieve two
of the objectives and these are to explore and understand the factors which may
influence teleconsultation utilization in Malaysia and to explore and understand the
demographic factors that may have contributed to the uneven strides in utilization of
teleconsultation phenomenon amongst hospitals and specialties.

Table 5.7 Themes and Sub-Themes of Qualitative According to Start-list
Theme (Main Aspect)
Utilization (UT)

Sub-Themes
Behavioural Intention (BI)

General
Reference code
UT-BI

Use (USG)

UT-USG

Human Behaviour (HB)

Attitude (ATT)

HB-ATT

Technology Attributes
(TA)

Perceived benefit and usefulness (PU)

Teleconsultation
Environment and Health
Care Context (TEHC)
Implementation Related
(IR)

Organizational Context
(OC)

TA-PU

Perceive ease of use (PEOU)

TA-PEOU

Service Need (SN)

TEHC-SN

Trust in Technology (TRUST)

TEHC-TRUST

Facilitating Conditions (FC)

IR-FC

Perceived Behavioural Control: Job Workload
(JW)

IR-JW

Hospital Characteristics (HC)

OC-HD

User Demographic (UD)

OC-UD

Utilization
This study has used behavioural intention as a surrogate to actual utilization behaviour
since behavioural intention has been regarded as the best indicator of system use (Sun
and Zhang, 2006). Hence, for the purpose of displaying the intensity of utilization of
teleconsultation, this study has combined descriptions concerning Utilization and
Human Behaviour as one function that is the centrality of the acceptance of the
technology. The respective profile of free-nodes coding in relation to Utilization aspect
using Nvivo 8.0 is shown in Figure 5.7. As shown in Figure 5.7, the Utilization (UT) is
composed of two categories namely Behavioural Intention (BI) and Use (USG).
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Figure 5.7 Profile of Free-nodes for Utilization

The intention towards the use of teleconsultation system has been an important aspect in
the uptake of the technology. According to Theory of Reasoned Action (Fishbein and
Ajzen, 1975), an individual’s behaviour such as use or rejection of technology is
determined by one’s intention to perform the behaviour. The majority of the participants
have expressed positive signs concerning the intention towards teleconsultation use.
Indeed, the intention to use has been seen as equal as the need for the technology. For
example:
“…The intention to use must be there instead of the need to use it …”
(Participant-2, Code: UT-BI)
However, it can be asserted that the use would only take place if the technology and
service satisfied the working condition. For example:
“…the effort now is to make the users to regard ICT as one efficient
medical tool to deliver health care. If the scenario falls to be as if there is
no other choice or medium to get specialist access then the use will be
optimum…” (Participant-5, Code: UT-USG-1)
“…not all doctors will use teleconsultation…depending where you are
based and how far away from the expert you are practicing. If this factor
matched, the doctors will use it…” (Participant-3, Code: UT-USG-2)
In terms of the frequency of cases, some of the participants claimed that this would
depend on a range of demographic factors such as the specialty, network conditions,
hospital setup and availability of personnel in charge and these aspects are presented in
more detail in the demographic section. Examples of excerpts are:
“…a referral rate depends on the discipline…”
(Participant-2, Code: UT-USG-1)
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“…the use depends on the stability of the network. If the network gets
congested and if we cannot send it during day time, we will send a bit later
and even at the night time and the teleconsultation is also used in
weekends…” (Participant-15, Code: UT-USG-1)
However, at the time the data collection was executed, the use rate could not be exactly
estimated. For example:
“…accurate use cannot be estimated…”
(Participant-1, Code: UT-USG-1)
“…current one is still warming up to routine use. The need is still the
same that is to cater the population around…”
(Participant-7, Code: UT-USG-1)
Further, even though there are more potential cases can be created and sent through
teleconsultation service, the user would only refer a case which only complies with
several service parameters that have been predefined. This has been addressed in
Section 5.4.4 in which indirectly explains why teleconsultation utilization success
cannot be measured by volume of transactions as types of cases that satisfy the
teleconsultation service parameters are generally limited. Hence, use of teleconsultation
depends highly on the needs and procedures subsist in the health care context and
environment. Indeed, a higher volume of use does not represent successful utilization
because teleconsultation is an avenue where both parties (sender and consultant) should
achieve mutual benefit while saving a patient or improving patient management without
oppressing the workforce at the referral site.
“…we cannot measure the utilization by the number of transactions. Some
cases cannot be consulted through teleconsultation. In fact, a higher rate
of teleconsultation cases does not necessarily represent a good rate of
utilization…” (Participant-5, UT-USG-2)
“…if the referring doctor just simply sends the case without trying to learn
on how to manage the case locally… what I meant here is, at least the
sender should make a simple remark after reading and interpreting the CT
scan and assess whether it can be managed or not at the referring site
before referring the case to us, then the learning part will not be realized.
Teleconsultation should not be employed if the case can be managed
locally. Teleconsultation should be employed in the case that if only a
sender is unsure how she or he can manage the case…” (Participant-2,
UT-USG-2)
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The majority of the participants have described the use of teleconsultation revolved
around image and documents transfer from the referring site to consulting hospital. This
was done basically to gain specialist consent and advice to further manage the patient.
Most of these cases are due to the absence of in-house specialist. Hence,
teleconsultation is used to fulfil the need for specialist advice or intervention.
“…teleconsultation has been utilized in its basic form. This involves image
transfer, multimedia file transfer and the act of teleconsultation based on
the file and documents…” (Participant-7, Code: UT-USG-2)
As a result, activities solely for second opinion purpose were not reported much. This is
because those hospitals have their own resident specialist. Two examples are in the case
of cardiology and radiology:
“…In our context as specialist hospital of cardiology, most cases are sent
from Hospital A and Hospital B. Hospital C sends less cases but this does
not mean that the senders of Hospital C are lazy. This may mean that they
can manage the patient by themselves as they have their own resident
specialist…” (Participant-18, Code: UT-USG-1, UT-USG-3)
“…recently, Hospital A does not need teleradiology since they have their
own resident radiologist…” (Participant-10, Code: UT-USG-3)
Those participants who had experienced with the earlier version asserted that the
acceptance of the recent teleconsultation has been seen as hopeful. Indeed, the
acceptance of the technology has been anticipated to be better in comparison to the
acceptance of the earlier version.
“… This time acceptance level has been better than the one introduced
back in early 2000s, as those days they used dial-up system…”
(Participant-18, Code: UT-BI)
“…now everything is based on technology. Before we were introduced to
teleconsultation package we have used the mobile phone to capture the
required image. However, the image is not proper and adequate to
describe any of the patient’s case. We are looking forward to use
teleconsultation as it provides a proper channel for image transfer and
image reading…” (Participant-8, Code: UT-BI-2)
“…the idea of teleconsultation is to provide all subspecialties to all
hospitals nationwide. With the latest implementation…I think in future our
health care can be more accessible to the whole nation…” (Participant-13,
Code: UT-BI-3)
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However, the majority of the key informants expressed that individual acceptance is not
the only factor in determining the adoption of teleconsultation technology in MOH
hospital in Malaysia. The majority of these participants have made the relationship
between individual acceptance and technological deficiencies as such acceptance would
not be an issue as long as the technology is well maintained and sustained, for example,
two said:
“…It is not totally about user acceptance, this really depends on its
technological part…how you actually maintain it and keep it…”
(Participant-11, Code: UT-BI-2)
“…we would like to use this technology provided the technological
barriers are overcome…”
(Participant-14, Code: UT-BI-2)
However, getting used to a new system would require technological readiness. Thus,
such coping up with the technological flaws is part of the process of technology
acceptance. For example, two said:
“ …in terms of user acceptance and adoption, for any implementation of
IT application in this hospital, at the very beginning, there can be some
complaints in the process of getting used to it. But once it has been used…
after 3-4 months, the users will appreciate it since it fastens the process of
health care delivery…” (Participant-20, Code UT-BI-2)
“…the nature of the technology is that no matter how the system or
program is, once you get used to it, it becomes very fast…”
(Participant-13, Code: UT-BI-2)
“…after a while teleconsultation will be accepted, they (users) will like it
because it is easier to monitor the progress of the same patient by making
comparison on the X-ray films in the case of radiology and neurosurgery,
or the scanned ECG in the case of cardiology…”
(Participant-11, Code: UT-BI-2)
Even though teleconsultation technology had been introduced to some hospitals as early
in year 2000, some in year 2006, the maturity of service is still at the level of infancy as
there were frequent service suspensions and transfers of teleconsultation equipment
from majority of sites to new sites along with technology and infrastructure upgrades.
The new teleconsultation system was installed in early 2010 and placed under vendor
support for the next 3 years. In this regard, some key-informants ascertained that the
users would definitely use the new teleconsultation more in future. Even though they
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know that the sustainability of the operation could potentially be hampered by the
unavailability of vendor’s supports after the expiry of the contract, they still hope for the
continuance of the service, for example:
“…hopefully after 3 years when the contract expires, this teleconsultation
will continue in the operation…”
(Participant-18, Code UT-BI-3)
“…other than teleconsultation using MOH network, from the very
beginning we have been exposed to other method of teleconsultation, such
as telephone, fax, and even MMS (Multimedia Messaging System). The
only thing now is we want to make it secure therefore teleconsultation via
MOH network is the most appropriate for us. So we definitely use MOH’s
teleconsultation if all the technical barriers are overcome….so again,
teleconsultation is the best option…” (Participant-28, Code UT-BI-3)
In summary, the majority of the participants have demonstrated positive intentions to use
the latest teleconsultation. In particular, the majority of participants asserted significant
intention to use teleconsultation frequently (UT-BI1), to use more when no technological
barrier (UT-BI2) and they predict to use teleconsultation more in near future (UT-BI3).
It is interesting to note that when asked about the aspect of intention to use the
technology, most participants have associated it with the need to use the technology, the
technological and human support counterpart and the potential demographic comparison.
It is also important to imply that the volume of teleconsultation transaction should not be
considered as an indicator of technology implementation success. Interestingly, this
study has found that the equal satisfaction of healthcare personnel at both referring and
receiving sites should be taken into consideration in future implementation or expansion
of teleconsultation. Indeed, on the same basis, this study has confirmed that the use of
behavioural intention as a central belief in explaining technology acceptance among
users at both referring and receiving sites is fairly ideal rather than the frequency of
technology use.

Human Behaviour: Attitude
The attitude of the users and healthcare professional is part of elements deemed
important in technology acceptance and adoption. Profile of free-nodes for attitude using
Nvivo 8.0 is shown in Figure 5.8. Accordingly, HB-ATT1 represents positive attitude
towards teleconsultation and the use whilst HB-ATT2 represents negative attitude
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towards teleconsultation and the use. All responses from participants were coded
(N=28).

Figure 5.8 Profile of Free-nodes for Attitude

One participant described that the state of the collective attitude of healthcare providers
towards technology use in hospitals require further perfection.
“…our country is still developing. Overall, there are still many things
need further improvement especially in terms of attitude in health
management and realizing the health vision…” (Participant-8, Code: HBATT2)
However, most of the existing users’ feelings towards use are generally positive. As
shown in Figure 5.8, of 28 participants, only 9 remarks were made associated with
negative attitude whilst 24 participants were positive about the technology. Indeed, the
introduction has been awakening for both medical doctors at the referring hospital as
well as specialists at receiving hospital.
“… According to what I can see now and during the system testing, we
specialists in this hospital are excited about using teleconsultation …”
(Participant-8, Code: HB-ATT1)
“…I have discovered the application and I am positive to make use of
it…” (Participant-7, Code: HB-ATT1)
The majority of participants at the referring hospitals expressed that they liked the
system and even said “motivated to use it” (Participant-18 HB-ATT1), “it is a value
added” (Participant-11 HB-ATT1), and “I love using it”(Participant-18 HB-ATT1),
Interestingly, user’s attitude is found to be as important as other form of organizational
supports in influencing the uptake of the technology.

“…without the support and facilitating conditions from organization and
collective positive attitude of health care providers, the uptake will still
not be that apparent…” (Participant-2, HB-ATT1)
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“…even though the technology is good, human should also be instilled
with knowledge, awareness, training, right attitude to accelerate
acceptance…” (Participant-5, HB-ATT1)
Overall, based on the excerpts of the participants, the study has confirmed the presence
of positive attitude in cultivating constructive culture towards technology use in
healthcare organization in Malaysia.

Technology Attributes: Perceived Usefulness and Benefit
Applications of teleconsultation can definitely provide various benefits to health care
providers, patients and other hospital staffs and assistants. However, it depends whether
the users would make use of the technology or not. The profile of free-nodes coding for
Technology Attribute covering Perceived Usefulness using Nvivo 8.0 is shown in
Figure 5.9. Accordingly, the code description for TA-PU (TA-PU1 to TA-PU6) is
attached in Appendix B. All responses from participants (N=28) were coded including
the ‘yes’ and ‘no’ feedback. Overall, the response concerning perceived benefit and
usefulness of the technology was favourable.

Figure 5.9 Profile of Free-nodes for Perceived Usefulness

The result showed that benefits and usefulness of teleconsultation have been recognized
and most of the participants have come to consensus that the benefits are found in the
form of: (i) to provide quick way to specialist access, (ii) to broaden specialist options,
(iii) to improve documentation, (iv) to improve coordination between participating
hospitals in patient management, (v) to improve communication between doctor and
consultant, and (vi) to improve learning process for the inexperienced doctors. Among
others, teleconsultation has definitely improved work coordination and broaden
specialist access.
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“…so now we have two options in order to access neurosurgeon. Firstly is
through linking up with Hospital-D and secondly with Hospital-E. We can
make use of these two centres because of the availability of bed and
surgeons, some time the beds are packed and full in Hospital-D and then
we will link up with Hospital-E…” (Participant-7, Code: TA-PU2)
The majority of key informants expressed that teleconsultation can broaden specialist
options for fundamental diagnosis and second opinion.
“…not necessarily the one who picks up the case will attend the
consultation. He or she might forward it to other consultant and specialist
in the same tertiary hospital for more opinions…” (Participant-21, Code:
TA-PU2)

However, this also highly depends on the condition of consulting specialist at the
receiving site as well as the urgency of the case. If the specialists were busy for example
attending fresh or walk-in cases at the tertiary ward they would not be available to
immediately respond to teleconsultation case except for emergency case that requires
urgent attention.
“…when a specialist received an urgent call from a sender let us say from
Hospital-F, he or she has to leave their working space for example the
office or clinic or operation theatre and walk to the central of
teleconsultation workstation to retrieve the image and patient file from the
sender…” (Participant-1, Code: TA-PU3)

Remarks concerning perceived benefits and usefulness of teleconsultation as well as
ease of use of the technology were found fairly significant particularly with the
advantage of mobile technology alert configuration as an added value to alert the
consultant about the case being sent to them. Definitely mobile alert is one of the great
features in accelerating teleconsultation process and the alert system was appreciated by
the majority of the users.
“…whenever the sender sends teleconsultation case, teleconsultation
system would send an indication message to receivers’ mobile phones and
they can view the case immediately…” (Participant-10, Code: TA-PU1)
The majority of key informants agreed that teleconsultation could provide a quick way
to specialist access.
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“…whenever the sender sent a case, an indication message would be sent
from teleconsultation system to receiver’s registered mobile phone and the
receiver can view the case immediately…”(Participant-10, Code: TAPU1)
The receiver would know what time the case had been sent and they would be more
aware of the incoming cases and would attend the case without further delay. Moreover,
teleconsultation can quicken the process of image transfer and referral.
“…we used to send X-ray image using ambulance just to get consent and
opinion from specialist…but now it is much faster after we used the
system…” (Participant-15, Code: TA-PU1)
Most of key informants agreed that teleconsultation could improve documentation as
well as coordination of referral. In brief, teleconsultation would provide easy
monitoring of documentation since the data being transferred would go straight into the
system. Furthermore, there was no need for primary hospital to send hardcopy to
tertiary hospital and this could avoid lost and missing films.
“…the effort to physically move the patient requires a massive
coordination between referring and consulting hospitals. So… having the
system has lessened the coordination issues…”
(Participant-7, Code: TA-PU5)
Teleconsultation could also improve communication between doctor and consultant as
the consulting specialist could communicate with the referring site’s doctor thus this
would also lead to a consistency in the management of the patient. For example:
“…once the case is received, a consulting specialist would instruct us
(referring doctor) on what to do based on the image and document that he
or she received through the system…” (Participant-7, Code: TA-PU4)
Another advantage could be gained from teleconsultation implementation is that it
would improve the learning process among young practitioner. This is really effective
as long as that everything is documented in the system. For example:

“…the idea of teleconsultation is to bring the service by dermatologist to
the most remote area where physical access is difficult and to train young
doctors who are sent to the periphery station to learn dermatology…”
(Participant-3, Code: TA-PU4)
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“…once the case is sent, a consulting doctor will instruct the referring
doctor about what to do next. Teleconsultation could also improve the
learning process if the referring doctor learned the way the consulting
doctor treated the case. Let us say a case (image and patient record) is
sent, and next a consulting doctor will consult what to do on the patient.
Let us say when a patient is acceptably treated under conservative
management at the referring site, and CT scan will be done again to see
any changes on the patient. The consulting doctor will again consult about
what to do which is just based on the CT scan image and observation
report from the referring site. So this will encourage the learning process
amongst doctor at the referring site…” (Participant-2, Code: TA-PU4)
The result shows that teleconsultation technology is perceived acceptably useful in
assisting patient management in the participating hospitals in Malaysia for both users at
the referring and receiving sites. Overall, the significance of the perceived technology
usefulness and benefits is apparent.

Technology Attributes: Perceived Ease of Use
The majority of the users expressed that the technology is very user friendly and easy to
learn. Generally, the majority of the participants have associated the technology use as
“compatible”, “simple”, “not difficult”, “colourful”, “easy to use” and “convenient”. The
profile of free-nodes coding for Technology Attribute covering Perceived Ease of Use
using Nvivo 8.0 is shown in Figure 5.10. Accordingly, the code description for TAPEOU (TA-PEOU1 to TA-PEOU5) is attached in Appendix B. All responses from
participants (N=28) were coded including the ‘yes’ and ‘no’ feedback.

Figure 5.10 Profile of Free-nodes for Perceived Ease of Use

Most of the participants asserted that images displayed by the technology are clear and
feasible for consultation. However, few participants complained about the technology
complexity. However based on the analysis of the interview transcripts, those complaints
have been associated with cumbersome steps engaged in teleconsultation session and not
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the technology per se. Several fair illustrations exhibiting positive and negative
description concerning perceived ease of use of teleconsultation technology are shown in
Table 5.8. The result exhibits that teleconsultation technology has been perceived
acceptably user friendly and does not complicate the users or health providers in
assisting patient management at the participating hospitals in Malaysia. Hence in regard
to Research Question One, the significance of the perceived ease of use of the
technology becomes evident among the end users.
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Table 5.8 Perceived Ease of Use
Identified
Categories
Easy to use
(TA-PEOU1)

Assessment on
the system
The majority of
participants
expressed that
the technology is
very user
friendly

Positive

“simple to use”, “not
difficult”, “colourful and
much easy to use”
(Participant-10)
“…interface wise, it is very
convenient, just tick here
and the functions are there
on the interface, and then do
minor reporting…”
(Participant-15)
“…we don’t need to put
much in the system. This is
better
than
doing
consultation through the
conventional way where you
have to prepare complete
report
by
hand…”
(Participant-21)

Easy to learn
(TA-PEOU2)

The technology
is perceived as
easy to learn but
attending the
training is a
must.

The complexity
has been
associated with
cumbersome
steps engaged in
teleconsultation
activities and not
the technology
per se

Negative

“…Based on some
complaints, the monitor used
to read the X-ray image is
not big enough to see the
actual image size…only
about half a size of X-ray
film. The user has to scroll
in order to analyse the
image” (Participant-1)
“…basically the technology
is easy to use. We only
encounter other technical
matters…” (Participant-16)

“…serves all the necessary
functions, so any person can
learn easily…”
(Participant-19)

“…It is easy to learn
especially if the user has IT
background…however they
must attend the training…”
(Participant-2)

“…just click at the ready-tocheck button and drop-down
button…”
(Participant-18)

“…without training, they
may not use the system…”
“…attending once for
teleconsultation training is
sufficient because the system
is not difficult to learn…”
(Participant-1)

“…just tick here and there
and minor reporting is
done. Compared to
conventional reporting, it
requires you to write much
longer…”
(Participant-7)
“…this is better than doing
the conventional way where
you have to prepare
complete report by hand…”
(Participant-21)

“Since we don’t have
Hospital Information System
in place, integrated in the
module, so in that case the
process involves more steps,
e.g. hard copy of x-ray needs
to be digitized before you
can send. It is not really
seamless transfer”
(Participant-7)
“…if there is a technology
that has direct interface in
between systems in this
hospital, I am sure there will
be smooth adoption…”
(Participant-12)
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Compatible
( TA-PEOU3)

Apparently,
asynchronous
teleconsultation
is perceived as
compatible as it
substitutes
ambulance and
any other means
in delivering
healthcare to
patients.

“…the users enjoy sending
the case using
teleconsultation. Based on
our user’s log, I can see it is
a five to ten minutes work.
Last time we need to use
ambulance…”
(Participant-15)
“…It is compatible with the
aspects of doctors’ job…”
(Participant-1)

“…if the network can
support two way real-time
communications, it would be
better. But since the network
is not compatible for
synchronous
teleconsultation, the
technology cannot be
applied in Malaysia yet…”
(Participant-1)

“…it is not much different
from the conventional way it
is just we have to put the
image in the system rather
than sending it through
ambulance…”
(Participant-14)
“…teleconsultation is an
avenue to refer. The
conventional way will
require doctors to refer a
case by downloading the CT
scan image and send it by
using ambulance and they
have to make calls here and
there…”
(Participant-20)
Clear and
understandable
(TA-PEOU4)

Mostly found
that image is
clear and
feasible enough
for consultation.

“…actually the system is not
difficult, simple to use, just
key-in user name and
password and then the rest
is more like follow through
the panel. The features are
simple to understand…”
(Participant-10)
“… now the system very
good, very fancy, clear ECG
and Echo image sent from
sender
and
directly
consultant
can
make
comments…”
(Participant-18)
“…everyone now can read
and share the information.
Sometimes by using pen, not
everyone can understand
your handwriting…”
(Participant-20)
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No negative remarks made
about the quality of image
in this new implementation.

Slow response
time
(TA-PEOU5)

Some remarks
were expressed
concerning slow
response due to
the technology.
However, more
remarks were
due to late
response from
individual.

“…the response time really
highly dependent on the
MOH networking and line.
It is beyond the application
or technology setting…”
(Participant-20)
“…response
time
is
becoming better since we
(specialists) were equipped
with Black Berry mobile… ”
(Participant-8)

“…response time to get
images is not immediate and
sometimes we experienced
laps…”(Participant-1)
“…it is not easy to get quick
feedback due to receiving
sites’ personnel workload.
The specialists have to pay
equal attention to the inhouse fresh cases as well…”
(Participant-12)

“…there is no system that is
perfect. Even though we
have to carry two phones,
one our personal and
another one for hospital
use, but it is very
convenient…”
(Participant-8)
“…it is easy to use and for
now the server is tolerable.
The server is not as bad as
in the previous
implementation…”
(Participant-27)
“…previously if the patient
comes for imaging, the
patient is then asked to
come back again later to get
the report but with
teleconsultation the
turnaround time of
reporting is reduced and
can be obtained within few
hours…”
(Participant-5)

Implementation Related: Trust in Technology
Apparently most of the literatures addressing the issues of medical applications have
highlighted the importance of medico legal and data protection. Therefore it is
important for any governance to consider setting up their own policies to avoid
litigation against the physician while practising telemedicine thus to enhance trust to use
the technology. The profile of free-nodes coding for Trust in Teleconsultation
Technology using Nvivo 8.0 is shown in Figure 5.11. Accordingly, the code description
for TECH-TRUST (TECH-TRUST1 to TECH-TRUST5) is attached in Appendix B. All
responses from participants (N=28) were coded including the ‘yes’ and ‘no’ feedback.
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Figure 5.11 Profile of Free-nodes for Trust in Technology

As teleconsultation service in public hospitals in Malaysia is provided by MOH, the
operation and technology have been ensured to be compliant with medico legal and
diagnostic quality and standard.

“…in terms of medico legal, the hardware complies with diagnostic
quality and standard. Everything has been provided by the project
owner, the Ministry of Health…” (Participant-9, TEHC-TRUST4)
“…trust in technology is fairly under control as our vendor is actually
looking after that…” (Participant-3, TEHC-TRUST1)
Due to this reason, the majority of participants expressed their secure feeling towards
the utilization of teleconsultation technology. In fact the utilization can be said
encouraging because they feel safe about using it as compared to using the improper
alternatives.
“…teleconsultation complies with medico legal and regulatory
framework. The documentation of the service is embedded in the
system…” (Participant-4, Code: TEHC-TRUST4)
“…because all teleconsultation transaction must be logged and recorded
and also subject to medico legal…the security can be controlled…”
(Participant-5, Code: TEHC -TRUST4)
“…alternatively, some times in a desperate situation, we have to use MMS
in order to send the image and case report. However, if we send it using
MMS, it is against medico legal as the transaction is not properly
recorded so in order to avoid medico legal implication we stop using it
even though it is much easier and effective…”
(Participant-12, Code: TEHC-TRUST4).
“…only staffs who are more concerned with medico legal would use
teleconsultation for referring and retrieving cases and images rather than
using the improper channel…” (Participant-1, Code: TEHC-TRUST4)
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For the same reason, the majority of participants were less concerned about the security
of the system given that a dedicated login id with a password is provided to each user.
Further, they feel comfortable and secure in making the teleconsultation transaction.
“…there are two levels of access. First as the hospital’s computer user
and second as the teleconsultation system user…” (Participant-20, Code:
TEHC-TRUST1)
“…by using the teleconsultation, we can make a better schedule, doctor
can see the case earlier, patient does not have to keep the document
because security of the document is preserved, there is a movement of
document in secured platform…” (Participant-7, Code: TEHC-TRUST1)

Almost all of the hospital applications and system except in-house applications run
through MOH networking (MOHNET) including teleconsultation.

Most of the

participants expressed their confidence and trust in the security of MOHNET.
“…MOHNET and teleconsultation server have been fire-walled and there
are three levels of fire wall and security…” (Participant-20, Code: TEHCTRUST1)
“…teleconsultation runs on MOH-net, so I have no doubt in this service
because MOH-net is supposed to be protected with high level of
security…” (Participant-18, Code: TEHC-TRUST1)

Many participants were less worried about the security, privacy, confidentiality and
reliability issues when teleconsultation is held since the activities are manned by a
proper MOH department and the transmission is done over a secure network. The
importance of data privacy and confidentiality are highly acknowledged by these
participants.
“…when data is in the virtual form, privacy and confidentially is the main
risk because people can tap in the sensitive data at the finger tips if
security level is not sufficient…” (Participant-24, Code: TEHC-TRUST5)
“….that is the purpose of teleconsultation. So that all the information is
safely saved in the MOH server…” (Participant-25, Code: TEHCTRUST5)
The reliability of the system and technology is also another important aspect that should
be taken into account in regard to enhancing the trust in the medical technology. The
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reliability of the system may also depend on the subjective assessment of the image
used to report the cases, stability of network and problem in maintaining the equipment.
“…we require a very reliable system, a system that is able to keep the
important data safely and can be accessible and retrieve at anytime. Just
imagine, if we entered everything in the system and then suddenly the
system gets hanged, that proves that the system is not reliable. So, security
and reliability is most important to serve whatever is intended to be
performed. Any system which is intended to perform health care must
prove the benefits of the system or else they (doctors) will come back to
manual since timeliness is important in health care…” (Participant-14,
Code: TEHC-TRUST2)
“…it depends on the judgement of the medical officer at the referring
sites. If the referring site sends the right image and information then it will
be reliable…” (Participant-1, Code: TEHC-TRUST2)
“…reliability should be higher only if most of the time the network is at
the stable mode…” (Participant-27, Code: TEHC-TRUST2)
“…in the previously implementation, equipment seldom got broken and
the system was not good at all. In this new implementation, I can see a lot
of improvement. We are equipped with all new brand equipment and
system stability has improved as well, thus improve the reliability of the
system…” (Participant-28, Code: TEHC-TRUST2)

The only concern raised by some participants was relating to technology logistic
security, thus this matter should be taken care by the hospital management.
“…in terms of logistic, where the workstation is located… I think the
security level needs to be increased. The room needs to be properly
locked and should be exclusive just for teleconsultation use…”
(Participant-1)
“…since teleconsultation room is open 24 hours, I think there is a need
that the room be properly locked and any access should only be granted
to those authorized. There should be the on-duty nurse who can keep the
key and give access to the room…” (Participant-15)
The summary of trust aspects and concerns associated with teleconsultation utilization
as resulted from the interviews are briefly presented in Table 5.9. In summary, it could
be agreed that a high degree of trust in technology is important in determining the
likelihood to use teleconsultation among the physicians. They can use any means to
make a quick tele-consultation for example by using multimedia messaging system
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(MMS) entailing them to capture CT scan image using mobile phone photo facility and
send it over to consultant but this might be leading to wrong diagnosis because the
image is not represented in high end resolution format. Thus, there would be no proper
systematic documentation for reporting if MMS is used.

Furthermore the transmission of image will put at risk the confidentiality and the
integrity of the unencrypted data and image sent over an open (third party) network. As
teleconsultation can be made as simple as two doctors having a communication through
fax and telephone without any transfer of image to assist the diagnosis but then the
referring doctors might make wrong description of the case and as a result wrong advice
would be obtained from the consultant. The participants emphasized the importance of
having a very reliable technology in facilitating diagnosis with the repository system
that is able to keep the patient confidential data safely thus can be accessed and
retrieved at anytime.
“…mobile communications were rarely documented. The consultant may
decide about some direction in managing the patient. For example, either
patient transfer should be done or just give further directive on patient
management over the telephone. When the direction was not documented
into the system, this may result in falsity if the direction was not
understood and documented…” (Participant-13, Code: TEHC-TRUST3)
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Table 5.9 Trust in Teleconsultation Technology and Legal Concerns
Identified Categories

Affect towards
utilization

Why?

Security

Less concern

Dedicated login id and password are given to each
user. Some hospitals can have more than one
access level to the system.

Reliability in executing
medical tasks.

Fairly concern

This depends fairly on the way the image is
captured, the adequacy of information being
entered into the system as well as the network
speed.

Privacy and
confidentiality

Less concern

System is monitored by administrator and data are
kept safely in MOH server.

Falsity in communication
between doctor and
specialist.

Less concern

This normally depends on the attitude of personnel
at the consulting site to document all necessary
directives on patient management. However, the
system is presented in a standard template and the
user can merely choose from the available
modules so falsity can be greatly reduced.

Concern about medico
legal.

No concern

MOH holds almost full responsibility of medico
legal issues as the technology is administered by
them.

Concern about guidelines
and policy.

No concern

In terms of referral, it is the same as in current
conventional guidelines and therefore nothing
much to consider.

Implementation Related: Facilitating Conditions
Facilitating conditions was defined in MPCU as “objectives factors in the environment
that observers agree make an act easy to accomplish” (Thompson et al., 1991) and in
regard to UTAUT, facilitating conditions are supports from organizational and technical
infrastructure (Venkatesh et al., 2003) to accommodate adoption activities. The profile
of free-nodes coding for Facilitating conditions using Nvivo 8.0 is shown in Figure
5.12. Accordingly, the code description for IR-FC (IR-FC1to IR-FC8) is attached in
Appendix B. All responses from participants (N=28) were coded including the ‘yes’ and
‘no’ feedback.
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Figure 5.12 Profile of Free-nodes for Facilitating Conditions

Based on the interviews, the study has identified and confirmed a number of facilitating
conditions that are believed to influence how the teleconsultation is used in the
participating hospitals. These include the presence of the technology champion and
assistant, the provision of system manual, encouragement of head of department,
provision of training, accessibility of equipment, completeness of equipment, network
stability and presence of change management program. What follows are the excerpts
describing each of the categories. These include significant explanations emerged from
the participants to better describe the phenomena.

Facilitating Conditions: Technical and Champion Assistance
The role of technology champion has been acknowledged by the majority of
participants. Champions and technology assistants are the direct sources to learn how to
conduct teleconsultation.
“…talk and brainstorming is given to the teleconsultation community and
group of champions. The champion will then disseminate about how to use
the system…the role of champion is very important, to give one-to-one
informal tutorial to the potential end users…” (Participant-2, Code IRFC1)
“…Champions and IT assistants in the participating hospitals are the first
level support…” (Participant-5, Code: IR-FC1)

170

Facilitating Conditions: User Manual
Apparently, the manual of the system has been provided at the teleconsultation
workplace together with login procedures. Indeed, based on the observation made
during the data collection, some of these instructions were even written on the
whiteboard in the teleconsultation room.
“…some of them (the users), they can use it without having to attend the
training because we provided the manual in the teleconsultation room...”
(Participant-15, Code: IR-FC2)
“…there is specialized instruction to use the system…”
(Participant-1, Code: IR-FC2)
“…instruction to use, user manual is available. Login and password is
given…” (Participant-2, Code: IR-FC2)

Facilitating Conditions: HOD and Immediate Supervisor
Based on the response of the medical officers and assistants, the encouragement of their
immediate supervisor or head of department (HOD) has been reported to be present at
the participating hospitals. Other than HOD as an immediate supervisor, there are head
of service (discipline) who would determine where to send a teleconsultation case.
Basically, the HOD has been a coordinator in the implementation and sometimes
interacts directly with the system.
“….in our case HOD never operated the system. He just coordinates the
implementation because the workstation is put in Emergency department.
But basically, when there are champions and coordinators, the utilization
has been improved…” (Participant-15, Code: IR-FC3)
“…I agree that doctors are busy to attend the training. But if a call for
training is ordered by their supervisor, example the HOD or the deputy of
HOD… they will attend. HOD role is quite important…” (Participant-1,
Code: IR-FC3)
Facilitating Conditions: Training
Another common facilitating condition when one technology is introduced is training.
Based on the overall response of the participants, it is apparent that training has been
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provided to the potential users of teleconsultation. Somehow, this study uncovered that
the previous training programs were not acceptably formal and therefore there was no
standard course outline. Indeed, based on the lesson learned from the previous
implementation, a periodic training has been proposed to resolved staff turnover due to
job promotion or staff movement.

“…training is available and normally the participating users will attend
the training prior to the use…” (Participant-1, Code: IR-FC4)
“…there was high turnover of staff. Those staff were trained to use the
system but then moved to other hospital due to promotion. They have
learned to use the machine. There was replacement but the replacement
was not trained soon or before to use the system. This is what we see…
lack of continuity and lack of periodic training module to ensure service
sustainability…” (Participant-3, Code: IR-FC4)

In the new implementation, the training has somehow provided an avenue for the
potential users to give opinion to enhance the system. The training has been said by few
participants delivered by the respective vendor in a proper session but to only
teleconsultation committees, appointed champions and users. On the other hand, the
informal training has been conducted by those champions and users who have attended
the formal training.
“…it is more like briefing. Real training only started once they installed
the workstation. I also attended the user acceptance test where I was
asked to give comments after the demonstration to use the new system…”
(Participant-10, Code: IR-FC4)
“…training is provided by the vendor and the venue is at the training
room or lab room in the respective hospital and this is organized by the IT
department in the hospital…” (Participant-1, Code: IR-FC4)
“…yes there was an informal briefing and demo held in this hospital. It
was done in the teleconsultation room itself, it was ‘hands-on’. The demo
was shown to some hospital representatives, the champions and the
committees. The champions then can guide the other users on request
basis...” (Participant-15, Code: IR-FC4)
Concurrently, attending training has been asserted by the majority of participants as a
prerequisite for any attempt to use the system. Even though it is not made compulsory it
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has been made clear that training is such an important facilitating condition in making
the users aware of the potential of teleconsultation as a means in health care delivery.
“…without training, they may not use the system... if the training is
comprehensive it will be adequate to conduct these tele-activities…”
(Participant-1, Code: IR-FC4)

Facilitating Conditions: Accessibility of Equipment
All of the participating hospitals have been provided with only one workstation per
hospital except for the referral hospitals. Hence, the accessibility of equipment is
another aspect that should be explored in relation to teleconsultation acceptance. This
study has revealed that placement of workstation could somehow create some
cumbersome in the use of teleconsultation for both senders and specialists. These
possibly happened due to the unsuitable placement of workstation which requires the
users to walk from their common workplace to the teleconsultation workstation. The
majority of the participants asserted that if the workstation was place inappropriately, it
would create time consumption. Based on these three excerpts, this study understood
that doctors at the referral hospitals have experienced this phenomenon more than
medical officers who serve as the senders.
“…let us say there are five specialists on duty, only one workstation was
being used and shared by these specialists. When a specialist received an
urgent call from a sender let us say from Hospital-F, he has to leave his
working space, office, clinic or operation theatre and walk to the central
of teleconsultation workstation to retrieve the image and patient file. This
creates time constraint to the user. In fact, the specialist will need to pay
more attention to the teleconsultation case rather than the standard
domestic case because those hospitals that send cases to referral centre do
not have home specialist that can consult about the case immediately…”
(Participant-13, Code: IR-FC4)
“…but if the case was still not in the system which probably hanged
somewhere in the inter-connection, the medical officer or specialist will
leave the room and attend to other case in house, for example emergency
for fresh case, So this process takes a longer time, it is time consuming…”
(Participant-1, Code: IR-FC4)
“…in our case, if we have the teleconsultation room which is located
inside the cardio clinic itself, it will be better…” (Participant-1, Code: IRFC4)
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However, having the mobile facilities, the job of a specialist has been more flexible.
“…but in this new implementation, we are given black berry mobile so in
this case we as the receivers can view the film from the mobile. Even
though it is not clear enough for a proper consultation work, because as
the receiver I would need to confirm it by the next day and have a look
again through DICOM monitor but at least the doctor is able to see
anything gross. Well it is not too bad and it is quite significant as we are
able to have the first opinion to determine the severity of trauma whether
it is gross or not…” (Participant-8, Code: IR-FC4)
Likewise, some medical officers who serve in referring hospitals have also expressed the
same issue of time consumption but some even said in this new implementation, this is
no longer a major issue. Overall, the advantage of the placement of workstation would
be more on those disciplines which are located near to the workstation.
“…as far as I am concerned, previously the workstation is put in one area
like most in ED (emergency department). So, the surgical officer has to go
to ED to use it and this is time consuming…” (Participant-12, Code: IRFC4)
“…I think no more problems happened in this new implementation. Now,
it is located within ED, easy to access and the key placement also near to
the room…” (Participant-19, Code: IR-FC4)

Facilitating Conditions: Completeness of Equipment
The majority of the participants were satisfied with the provision of teleconsultation
equipment. Indeed as described in previous section, different discipline uses different
set of equipment. Likewise, the senders occupy different set of equipment from the
receivers. In the latest implementation, as most of the hospitals were furnished with new
set of equipment, the condition of the equipment has been found satisfactory. The
equipment was placed under 3-year vendor’s maintenance warranty.
“…equipment is rarely broken because normally it is used by the same
users. In terms of hardware malfunction would not be much of the issues
since most equipment are under 3 years warranty, the contract covers 3
years…” (Participant-1, Code: IR-FC5)
“…the new equipment has been installed and being used actively…”
(Participant-15, Code: IR-FC5)
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Facilitating Conditions: Stability of Network
The importance of stability of network has been acknowledged by most of the
participants. For example:
“…when connection and network was not available then the whole thing
failed to take off…” (Participant-13, Code: IR-FC6)

The majority of the participants have expressed their problems with the line and
connection to the teleconsultation networking. They had a great deal of trouble with
using teleconsultation during the peak hour that took place during office hours.
Nevertheless, as the data collection was done during the intermission of the network
upgrade in some hospitals, this aspect has been alleged to be subsequently managed by
the implementer.
“…at the moment network is not always stable but acceptably can be
used. During peak hour the network is slow because volume of users is
high at that point of time. Therefore, I think the bandwidth size should be
upgraded. For me, users acceptance are secondary because users can be
trained and being encouraged from time to time. But most importantly
provision of effective equipment, speedy line, and better infrastructure
should be managed first…” (Participant-2, Code: IR-FC6)
“…whenever network laps or being slow, the doctors will retrieve the
image at workstation after office hour especially in the case of not so
urgent or repeating case…” (Participant-1, Code: IR-FC6)
“…we need to have a bigger bandwidth just for teleconsultation
connection. Since we have quite a number of users to use the system, we
should have a bigger bandwidth from 512kbps to 1 mbps…” (Participant15, Code: IR-FC6)

Facilitating Conditions: Awareness Program
The general teleconsultation users appeared not to realize the presence of awareness
program in the hospital in regard to teleconsultation implementation. This was because
they asserted that the change management program such as brainstorming sessions and
teleconsultation meeting were only participated by mostly teleconsultation committees.
However, as the majority of regular users of the system were among the committees
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themselves, the promotional activities of teleconsultation potential were done
circuitously by them to the new potential users.
“…I am not aware of it. However, I was encouraged to use the system by
the technology providers…” (Participant-14, Code: IR-FC7)
“…talk and change management program in the form of brainstorming
was held normally just within teleconsultation community. More change
management program need to be done outside the community, to expose
the technology to the potential users. This must include circulars to all
staff or at least between community and head of department that are to be
involved in teleconsultation implementation…” (Participant-1, Code: IRFC7)
“…in order to encourage success in utilization, the communication within
hospital must be improved. There should be an active committee to make
known of the service, to monitor and encourage the utilization…”
(Participant-15, Code: IR-FC7)
“…as a matter of fact, at the hospital level, we do make announcement
about teleconsultation installation during the morning meeting which is a
regular meeting for all doctors in this hospital…” (Participant-20, Code:
IR-FC7)
Apart from that, there was also teleconsultation project ministry level workshop held in
June 2010 involving most of the new telehealth committees and identified champions
from each participating hospital. This has been part of the awareness programs
organized by MOH to all participating hospitals. Indeed, during this workshop, each
adopting hospital and participating discipline presented the progress of the
teleconsultation adoption after three to five months of the technology installation. The
workshop has been a significant avenue for the new and existing users to discuss about
difficulties concerning teleconsultation with the relevant vendor and implementer.
Accordingly, the relevant vendor has claimed that there were promotional efforts
conducted to enhance the teleconsultation capacity. These include road show to all
hospitals and top level management, workshops, briefing, seminar, protocol workshop,
dissemination of pamphlet and monthly bulletin.
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Summary of Facilitating Conditions
It is apparent that the presence of facilitating and impeding conditions is significant in
influencing teleconsultation utilization but any of the facilitators could be transformed
into impediments when they failed to exist or sustained in the teleconsultation
operation. The identified conditions and summary of responses are reported in Table
5.10.

Table 5.10 Facilitating and Impeding Conditions
Conditions
Network and
Infrastructure

Subject(s)
Bandwidth

Summary of Responses
It is not satisfactorily to some referring hospitals. No
standardization in bandwidth size among hospitals. However,
most referral hospitals regard the bandwidth as adequate and
this has led to encouraging use.

Resource
Conditions

Technical
Support

Presence of champion and administrator could possibly lead to
encouraging utilization in the hospital. However, a 24/7
helpdesk from the vendor side is also needed.

Equipment and
Workstation

Single workstation in one hospital is claimed to be not so
practical thus this could lead to discouraging utilization. This is
because placement of workstation is convenient to only certain
user groups. Hardware is under warranty so nothing much to
worry since replacement can be done by the vendor within 3
years contract.

Training
program

Training program is found helpful and significant. However,
standard training module is needed. Periodic training is not
necessary but is still important to ensure utilization
sustainability which can be done on a request basis.

Awareness
program

Most of the awareness programs were only done inside the
teleconsultation community. Therefore more programs should
be held to promote the benefits of teleconsultation to other
potential adopters. Seminar and teleconsultation workshops
should be done more frequently.

Adequate access
to user manual

Most of the hospitals were provided with system manual placed
in the teleconsultation room. The content of the manual were
prepared by the respective vendor.

HOD influence

HOD influence could have the effect on staff training
attendance, likelihood of teleconsultation utilization and
motivation to use teleconsultation.

Training
programs and
Awareness
Program

Role of HOD
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Implementation Related: Job Workload
Perceived behavioural control refers to the individual’s belief in the ease to execute
behaviour (Ajzen, 1985). Based on the literature review, job workload has been
proposed as one of the issues of concern in relation to utilization of teleconsultation.
Hence, this study has identified job workload as one perceived behavioural control
aspect. The profile of free-nodes coding for Job Workload using Nvivo 8.0 is shown in
Figure 5.13. Accordingly, the code description for IR-JW (IR-JW1 to IR-JW3) is
attached in Appendix B. All responses from participants (N=28) were coded including
the ‘yes’ and ‘no’ feedback.

Figure 5.13 Profile of Free-nodes for Job Workload
Several participants agreed that some potential users of the system were busy attending
training due to their workload.
“…some specialists are normally busy and it is hard to gather them to
spare time to attend the training session…” (Participant-1, Code: IR-JW1)
“…for some specialists... particularly teleradiologist maybe it is true…”
(Participant-23, Code: IR-JW1)
“…the users have to leave their workplace and this is time consuming and
can create hassles…” (Participant-12, Code: IR-JW2)
“…the surgical officer has to go to Emergency Department to use it and this
is time consuming…” (Participant-12, Code: IR- JW2)

However, the majority of the users simply asserted attending training was not a major
concern to them. For example:
“… should not be (a problem to attend)…” (Participant-13, Code: IR-JW1)
“…no, normally we can attend such training…” (Participant-1, Code: IRJW1)
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Apparently, it would be quite true that the medical officers or specialist at the referral
hospital have to deal with more work as they have to take care of the local cases as well
as the referring cases. However, this phenomenon only happened when the senders kept
referring cases that were supposed to be managed locally.

“…the technology has enabled the sender to send urgent and emergency
cases at any time and therefore the receiving doctors will have to consult
the sent case according to their expertise. In our case, the specialists have
to cater a number of hospitals…” (Participant-1, Code: IR-JW3)
“…if too many cases are sent to the medical officer at the specialist site…
then the workload increases. This is because the consulting medical
officer is very busy to attend all cases immediately. Cases are sent from
Hospital-F, Hospital-K, Hospital-L, and Hospital-M and these can cause
our workload increase and some cases may not be attended
immediately…” “…if the referring doctor just simply sends the case
without trying to learn on how to manage the case locally… what I meant
here is, at least the sender should make a simple remark after reading and
interpreting the CT scan and assess whether it can be managed or not at
the referring site before referring the case to us, then the learning part
will not be realized. Teleconsultation should not be employed if the case
can be managed locally. Teleconsultation should be employed in the case
that if only a sender is unsure how she or he can manage the case…”
(Participant-2, Code: IR-JW3)

However, based on the strong phrase of the participants, the result has exhibited that
there is a higher tendency that job workload was not significant to be claimed as a factor
that would affect the way teleconsultation was utilized. Although some participants
asserted that they were busy with other jobs, job workload certainly should not be the
barrier to utilization especially at the referring sites. When asked about whether
teleconsultation would increase job workload some participants remarked:
“…it should not because it is an ongoing…it should reduce the
workload…” “…only at the very beginning maybe some user may regard
it as more work. However, it is either you use manual or teleconsultation,,
the doctor still has to do some reporting either as sender or receiver…”
(Participant-20, Code: IR-JW3)
“…increase workload? Actually not really… once CT scan was done at
the referring site, the referral centre will be at ease when accepting the
patient who was transferred to them with CT scan image rather than those
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without CT scan, it would be double work at the receiving sites….”
(Participant-2, Code: IR-JW3)
“…No. Since our role is just to receive the case. We don’t have to do
digitizing, data input and all other stuff…” (Participant-8, Code: IR-JW3)
“…possibly in the initial phase where you find the user got to learn
because they are not familiar with the system. Once it becomes familiar
and routine it will definitely be a good tool…” (Participant-3, Code: IRJW3)
“… No. This is because some of them have regarded teleconsultation as
part and parcel of the health care delivery….” (Participant-7, Code: IRJW3)
Overall, the qualitative result demonstrated that the high job-workload has been
perceived as less important or insignificant by the participants as the users in any means
would need to perform the consultation between them using either manual or system.

Teleconsultation Environment and Health Care Context: Service Need
In Malaysia, the maldistribution of specialist services is not only seen in the rural but
also in urban areas. Therefore the facilities incorporated in teleconsultation technology
would address many of these concerns. In this phenomenon under study, we found that
the need for teleconsultation appears to be rather objective (actual) than subjective
(individual belief). The actual need for teleconsultation was environmental driven and
as a result teleconsultation was developed on the basis for the betterment of patient
management and resources distribution. As a result we have identified the bases for
needing the teleconsultation services which have made a great impact on the way
teleconsultation is used and these are outlined in the following:
a)

Broaden specialist access as to obtain faster consent concerning directive on
patient management instead of only to get specialist advice.

b)

Better utilization of resources such as tertiary bed (especially emergency bed at
the referral hospitals), ambulance and reduction of travel times and cost of the
providers, other staffs and patients.

c)

Reduction of mortality and morbidity especially in emergency cases.

d)

Reduction of physical referrals from primary health centres to tertiary centres.
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All of these were found as major reasons for the health care providers to use
teleconsultation technology thus objective needs for the service was found to be the
most significant factor in determining the adoption of teleconsultation in the context
under study. The profile of free-nodes coding for Service Need using Nvivo 8.0 is
shown in Figure 5.14. Accordingly, the code description for TECH-SN (TECH-SN1 to
TECH-SN5) is attached in Appendix B. All responses from participants (N=28) were
coded including the ‘yes’ and ‘no’ feedback. In relation to teleconsultation acceptance,
the importance of the actual need for the service has been highly acknowledged by the
majority of the participants.

Figure 5.14 Profile of Free-nodes for Service Need

Even though teleconsultation is primarily intended to be part and parcel of medical
consultation service delivery in Malaysia, in a normal circumstance a teleconsultation
case is created at the referring hospital when there is an actual demand for the service
required by the respective hospital. The finding gathered from these interviews
confirmed that actual service demand is one of the important factors that hold a vital
influence towards the actual utilization of teleconsultation in Malaysia. Since
teleconsultation is an alternative mode to deliver the service, the doctors were likely to
adopt and use the system if their organization expressed a clear need for the service. The
following are the examples of participants’ excerpts when they were asked about the
key influence of teleconsultation utilization in Malaysia:

“…the need for the service must be there… either it comes from the
hospital’s management or doctors. So when the doctors have less need for
the service, the service will not take off at the hospital…” (Participant-24,
Code: TECH-SN4)
“...actual demand for the service is important because if there is no
demand there is no point for the system to be developed…”
(Participant-4, Code: TECH-SN4)
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“...the only way to enhance utilization is through having more demand for
the service…” (Participant-6, Code: TECH-SN4)
“...the system is used and further developed when there is a clear need for
the system…” (Participant-5, Code: TECH-SN4)
The presentation of interview key findings for the need for the service is shown in Table
5.11. The result shows that teleconsultation was found acceptably feasible and has
provided great assistance in both emergency and non-emergency settings.
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Table 5.11 Need for the Service
Identified
Category of
Service Need
Fulfil demand
for specialist
access
(Code: TECHSN2)

Better
utilization of
resources
(Code: TECHSN3)

Reduce
mortality and
morbidity
(Code: TECHSN5)

Reduce patient
movement
(Code: TECHSN1)

In terms
of?

Mode of Cases?
(Emergency /
NonEmergency)

Consent
purpose

Especially in
emergency cases

Specialist
advice

Emergency and
Non Emergency

Examples of Excerpts

“…we need to have the consent from the
specialists. Teleconsultation would help in
delivering image and patient description to them so
that the specialists can make quick decision about
the patient…” (Participant-12)
“…the technology has reduced anxiety as second
opinion is rapidly provided…” (Participant-9)
“…with the proper use of the system, image
transfer together with proper description letter sent
through the system, the medical officer at referral
hospital can choose properly the best patient to
occupy the bed in the tertiary hospital…which is
normally very limited…”
(Participant-7)

Tertiary bed

Especially in
emergency cases

Ambulance

Especially in
emergency cases

“…I can see the users really utilize teleconsultation
whenever they need to send cases. No more
ambulance as the mode of carrying report and film
to tertiary hospital…l” (Participant-19)

Travelling
Cost and
Time

Emergency and
Non Emergency

“…most of all, the consultants now don’t have to
travel more. The doctors and consultants can
communicate and do the exchange of information
with each other. The consultant could advise the
doctor from remote…” (Participant-20)

Save patient
life

Especially in
emergency cases

“…the impact of teleconsultation in the case of
neurosurgery is it can save patient life…”
(Participant-12)
“…there was one case where patient died in the
ambulance while being transferred to tertiary
hospital and this happened when teleconsultation
was not available. I am very sure teleconsultation
could have avoided incident like this…”
(Participant-15)

Value of life

Emergency and
Non Emergency

“…the most important thing is… it can reduce
morbidity and mortality which you cannot put a
value to it. Even though the implementation cost a
lot of money…”(Participant-8)

Improve
patient care
management

Emergency and
Non Emergency

“In terms of patient care management it will reduce
patient movement so that it will also cut down a lot
of cost particularly it would reduce the use of
ambulance” (Participant-6)
“The patient can be treated at the primary hospital.
All they need are procedures which can be given
from distance. This will avoid the unnecessarily
patient transfer, which create problem not only to
the referral hospital but also to the relatives of the
patient” (Participant-5)
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5.5.3 Exploring Demographic Factors: Views of Qualitative Responses.
In this study, the potential moderators were found from both individual and
organizational dimensions. The profile of free-nodes coding for User Demographic and
Hospital Characteristics using Nvivo 8.0 is shown in Figure 5.15. Accordingly, the code
description for OC-UD (OC-UD1 and OC-UD2) as well as OC-HD (OC-HD1-OCHD5) is attached in Appendix B. All responses from participants (N=28) were coded
including the ‘yes’ and ‘no’ feedback.

Figure 5.15 Profile of Free-nodes for Hospital Characteristics and User Demographic
Based on the response of the majority of participants, age and computer’s ability would
possibly influence the effect on the users’ use and attitude.
“…acceptance level is overwhelming since most of the users at the
sender’s site are the younger generation…” (Participant-20, Code: OCHD1)
“…most of the users are young and keen on teleconsultation…” (OCUD1)
“…most of the doctors using teleconsultation are the young generation
especially those at the referring sites…“ (Participant-13, Code: OC-HD1,
OC-UD2)
“…for younger generation it is not a problem at all to use technology…”
(Participant-13, Code: OC-UD1, OC-UD2)
“…most of the users are now the younger generation and IT savvy…”
(Participant-21, Code: OC-UD1, OC-UD2)
The majority of participants have expressed that the utilization volume and the objective
need for the service varied across specialties and level of urgency. Severe cases have
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been associated with neurosurgery disciplines and less urgent cases have been associated
with dermatology and radiology.
“…the service is very demanding in neurosurgery because most of the
cases are related to life threatening cases, the need is very clear … to save
the patient and time is limited…” (Participant-6, Code: OC-HD1)
“…dermatology is less demanding in comparison with neurosurgery
because skin related case is less urgent…” (Participant-3, Code: OCHD1)
“…in radiology it is very hard to define anything wrong with chest X-ray,
so they are not so keen in referring cases. In addition, most cases do not
deal with life and death, unlike neurosurgery cases…whenever they do the
CT scan, it is very easy to define any bleeding in the brain. Any
abnormality is easily defined through the CT scan … once it is defined TC
case will need to have second opinion or consultation from
neurosurgeon…” (Participant-10, Code: OC-HD1)
Many participants believed that type of hospital and distance between primary and
tertiary referral hospitals could also potentially affect the utilization of the new
teleconsultation technology. There are four types of hospitals involved in the
implementation of new teleconsultation and these are state, district, IT and pilot.
Apparently, state hospital has higher catchment area compared to district hospital.
Therefore state hospitals were prone to have more acute cases and would likely to use
teleconsultation more than others as they needed to send relatively more tele-cases to
tertiary hospital. Hospitals that have been exposed as pilot hospitals are likely to adopt
the new teleconsultation faster than the inexperienced hospitals. IT hospital seemed to
utilize teleconsultation seamlessly compared to non IT hospital. Several strong phrases
and excerpts of participants are as follow:
“… IT hospitals are already electronic so there is no need for the users to
collect all the information and type it in, do the scanning, digitizing and
this would create more works…” (Participant-4, OC-HD3)
“…State hospital has higher catchment area compared to district
hospital. Therefore state hospitals are prone to have more cases and
would use teleconsultation more to send cases to tertiary hospital…”
(Participant-7, OC-HD3)
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“…this area has higher population which leads to more MVA (Motor
Vehicle Accident) cases. In addition, this hospital also accommodates
walk in patients from some other districts. So the range of health care
coverage is high and we definitely use more…” (Participant-28, OC-HD3)
“…in most cases, the patient still have to come over to Hospital-H to do
the cardio surgery, second level diagnosis and further assessment
procedures since the facilities are not available in the district or small
hospital…” (Participant-28, OC-HD3)
“…I think hospitals that have been exposed as pilot hospitals are likely to
adopt new teleconsultation faster than new hospitals…”
(Participant-2, OC-HD3)
In addition, hospitals that have their own IT department and in particular dedicated IT
personnel who take charge of teleconsultation matter are more facilitated in using
teleconsultation. For example:
“…IT hospital is likely to adopt teleconsultation seamlessly compared to
non IT hospital. Hospitals that have own IT department and in particular
a dedicated IT personnel who takes charge of teleconsultation matter are
more facilitated in using teleconsultation…”
(Participant-20, OC-HD3)
Distance between referring and consulting hospitals could also be a factor and this is
subject to location of tertiary hospital and condition of the transportation system at that
area. Two examples of excerpts are as follows:
“…for certain states that are small where the districts are close by there is
less severe need for the service of teledermatology because patient can
travel with the public transport to the specialist hospital when they are
referred…” (Participant-3, OC-HD2)
“…rather than have to wait few days (if using teleconsultation), the
patients themselves prefer to travel to tertiary hospital which can provide
specialist service. So the problem is not because the system is not good but
good transportation may contribute to less volume of patients that may
need the service especially in non emergency cases…”
(Participant-2, OC-HD2)
The alternatives to teleconsultation are found in the form of visiting specialist,
conventional referral and MMS technology. Conventional teleconsultation was also used
whenever teleconsultation is perceived as time consuming or whenever technical
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problems occurred while transmitting teleconsultation. The presence of other networks
(e.g. MMS) could moderate teleconsultation use. Even though the use of MMS is
improper due to lack of transmission security but it is still being used as alternative to
teleconsultation. However it depends on the stringency of principle imposed by the
respective receiver of the case at the referral hospital.
“…other than teleconsultation using MOH network, from the very
beginning we have been exposed to other method of teleconsultation, such
as telephone, fax, and even MMS (Multimedia Messaging System)…”
(Participant-28, Code: OC-HD4)
“…alternatively, some times in a desperate situation, we have to use MMS
in order to send the image and case report. However, if we send it using
MMS, it is against medico legal as the transaction is not properly
recorded…” (Participant-12, Code: OC-HD4)
“…for me, teleconsultation is not treated as alternative. We have required
any case that needs to be referred to our Neuro ward, the sender should
send the case by using proper teleconsultation medium...“
(Participant-1, Code: OC-HD4)
Indeed, based on the response of the participants, it can be viewed that the utilization of
teleconsultation requires tight cooperation between referring and referral site. The
teleconsultation session is initiated by the users at the referring site, but the feedback
given from the referral site does not necessarily done through teleconsultation. This is
applicable when a patient needs to be transported to referral hospital as discussed in
5.4.3 and 5.4.4. In this case, teleconsultation is merely used to send image and document
prior to admission to the referral hospital and the specialist would give consent for the
admission through a call. On the other hand, if the case is less urgent which usually does
not require admission to the referral hospital, there is a potential that teleconsultation
would be used more frequently by the senders. They would then do follow-up case or
update the progress of the patient. Hence, the role of the user (either sender or
consultant) would potentially moderate the use of the technology.
“…too many cases were sent to us (specialists). The consulting medical
officer or specialist is very busy to attend to all cases immediately…”
(Participant-2, Code: OC-HD5)
“…but in this new implementation, we (specialists) are given black berry
mobile so in this case we as the receivers can view the film from the
mobile…” (Participant-8, Code: OC-HD4)
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“…the efficiency of the service always depends on the receiver. How fast
they can pick up the case. Normally the urgent case will be managed less
than 1 hour where as the follow-up case or non-urgent will be managed
less than 5 hours…” (Participant-27, Code: OC-HD5)
“…the case can be more than one study. When there is follow up, there
will be a second study and so forth. (Participant-6, Code: OC-HD5)
In conclusion based on qualitative analysis the demographic influences were
summarized in Table 5.12.

Table 5.12 Demographic Influences
Category

Sub-category

Influence On

Hospital types
(state, district, and pilot)

Utilization, Acceptance, Service Need

Presence of IT department

Technical support

Location of tertiary hospital

Utilization, Acceptance, Service Need

Transportation system

Utilization, Acceptance, Service Need

Operation wise

Service Need

Age group

Utilization, Attitude

Computer Level

Utilization, Attitude

User group

Utilization, Attitude

Specialty

Utilization, Service Need

Type of hospital

Distance between referring
and specialist hospital
Role in Teleconsultation
(Sender VS Receiver)
Age
Computer Ability
Experience
Urgency of cases

5.5.4 Summary of Presentation of Findings for Research Question Two.
The purpose of this study was to understand the teleconsultation adoption and utilization
behaviour in Malaysia. In order to understand the phenomenon, the second research
question sought to execute the exploration of the concerned factors that were believed to
influence

teleconsultation

adoption

and

utilization

behaviour

in

Malaysia.

Consequently, based on the qualitative interview results, it was discovered that all
themes and sub-themes except for sub-theme Job Workload are very important in
enhancing the understanding teleconsultation adoption in MOH Malaysia hospitals.
These themes and the respective sub-themes are as follows:
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1. Human Behaviour - Attitude
2. Technology Attributes - Perceived Usefulness and Perceived Ease of Use
3. Implementation Related - Facilitating Conditions
4. Teleconsultation Environment and Health Care Context - Service Need and
Trust in Technology.
5. Organizational Context - User Demographic and Hospital Characteristics
6. Utilization - Behavioural Intention and Use

As a result of answering Research Question Two, all of these aspects except for Job
Workload have demonstrated significant roles in the teleconsultation adoption in MOH
hospitals in Malaysia. The qualitative findings were presented in interpretive discourses
using participants’ excerpts as evidence coupled with the conceptualization of data
using matrix data display. Next, the significance of relationships between each of the
identified factors and the adoption variables are further explored through Research
Question Three.

5.6 Answering Research Question Three

5.6.1 Overview of Objectives
Research Question Three of this study was addressed to explore the significance of
factors in relation to teleconsultation adoption. In relation to Research Question Three,
two research objectives were established and these are to explore the relative
importance of each factor in possibly affecting the acceptance of teleconsultation and to
generate a framework of teleconsultation acceptance in the context of Malaysian
government hospitals.

5.6.2 Relationship between Factors and Teleconsultation Acceptance: Views of
Qualitative Responses.
The analyses of relationship between factors and teleconsultation acceptance were done
through (i) evaluating the previous implementation, (ii) considering several decisive
suggestions from the participants, and (iii) assessment of the significance of each of the
factors.
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Lessons Learned From Previous Implementation
In order to explore the significance of factors in relation to teleconsultation adoption,
instead of focusing only on the latest adoption issues, some evidence contributing to
ineffective teleconsultation adoption in the previous implementation were also explored.
In relation to this, based on open questions, six central issues have emerged bearing
potential relevancy in enhancing the understanding of the phenomenon understudy. The
issues were regarded as lessons to learn by some of the participants who have witnessed
some operational failure during the first generation of teleconsultation technology which
was launched in early 2000. Some of these issues are significant to be brought and
discussed in this study for improving the current teleconsultation adoption. The
outcomes of the issues are shown in Table 5.13.

As indicated in Table 5.13, lacking in the need analysis would have resulted in
ineffective implementation of the technology. However at that point of time albeit its
advantages, teleconsultation had not been embraced. Thus this was obviously due to the
inconsistent actual needs for the service. For example a representative from
dermatology department said:
“…the implementation was not properly planned and it was not
strategized well. In that phase we thought that the needs for dermatology
for all state were all equal. There was no need analysis done and the
implementation had involved all states rather the needing states... so the
adoption did not really take off except for Neurosurgery case and the rest
didn’t blast-off that well…” (Participant-3, Code: TT-History)
There are evidence as addressed in the prior section concerning the importance of
facilitating conditions and its interplay with the uptake of the technology. For example
one participant summarized:
“…without the support and facilitating conditions from organization and
collective positive attitude of health care providers, the uptake will still
not be that apparent…” (Participant-2, Code: TT-History)
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Table 5.13: Lessons Learned from Previous Implementation
Central issues
1.

Lack of need
analysis

Outcomes
The teleconsultation technology was not used at all or merely used as a
trial version.
“…lack of efforts in doing the need analysis and performance analysis.
So many things are lacking. They should choose and train the right
people who can be committed to the utilization and sustainability of the
service. So many problems were caused from organizational level rather
than end users…” (Participant-11, Code: TT-History)

2.

Inadequate
telecommunication
infrastructure

As a result, the teleconsultation technology was not used due to the
absence or lack of Internet access. Subsequently, the rural hospitals had
opted for either visiting specialist service or conventional way (physical
referral) of doing consultation.
“…the issue was like this. The idea was good to provide accessibility to
all rural areas. The hardware was bought and all of the hardware was
installed first. However, the content was not ready and available
completely which was at that time still inadequate. As the matter of fact,
the hardware that was used at that time required a better connectivity.
When connection and network was not available then the whole thing
failed to take off…” (Participant-20, , Code: TT-History)
“…with the problems we were facing previously, few problems have been
identified: The system itself was just a client server, using a VOO
concept. The application did not belong to MOH, we pay license, and so
if we require expanding sites, we need to pay extra, now a change has
been made, the application can be accessed via mobile, web and client
server…” (Participant-5, Code: TT-History)

3.

Poor technology
readiness

The operation did not succeed since the technology components were not
complete and ready. Subsequently, by the time components were all in
place, the support and maintenance contract expired. There were no incharge personnel to look after the technology.
“…the equipment was placed and no one was to be accountable for the
application set up. The cost of installing are vague and no body take
charge of that. Money problem and contract expires at the time when the
content and system was there to be installed…” (Participant-11, Code:
TT-History)
“…previously most of the hospital failed to adopt the teleconsultation
system have had to do with technical and technological difficulties…”
(Participant-14, Code: TT-History)

4.

Insufficient
Budget

It is a fixed entity as it is based on top management decision. It is
important in determining service sustainability rather than utilization. In
addition it can be the determinant in delivering best service as it can play
a role in influencing the provision of better infrastructure and equipment.
The utilization did not sustain in a prolonged term since there was no
fund for the maintenance.
“…in our case the previous system died because our CPU gone, and we
could not on the computer and maintenance contract also finished, so no
back-up…” (Participant-10, Code: TT-History)
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5.

Inadequate
manpower

Staff turnover is considerably high especially in suburban and rural areas.
Transfer of technology should be done before a trained staff left.
Dedicated stand-by staffs is needed for teleconsultation operation.
This has resulted in inconsistent utilization and discouraging use.
“…last time there was shortage in radiologist and now it is a bit
better…” (Participant-10, Code: TT-History)

6.

Lack of awareness
program

In turn this had led to slow uptake of the technology.
“…actually, previously it was not used at all. There were no briefing or
publicized notes about the installation of equipment…” (Participant-17,
Code: TT-History)
“…in those times, the awareness program should be hard enough to let
everybody knows about it. Some doctors rarely know about it even though
it has been installed for more than a year…” (Participant-18, Code: TTHistory)

One of the lessons that should be learned from previous implementation is that
facilitating condition such as Internet infrastructure needs to be properly in place before
teleconsultation technology can be used. This is because Internet infrastructure is the
enabler of the virtual communication between two participating hospitals. In addition,
as teleconsultation technology comprised of hardware and software that mutually
depends on each other, the technology should be set up when both of the components
are ready and available. As indicated in Table 5.13, funding is evident to be the most
unbearable barrier in reaching teleconsultation adoption success. The implementation of
teleconsultation requires huge budget not only to make sure the technology is
implemented properly but also to perform key and routine maintenance activities on the
system and hardware after installation. However, it is important in determining service
sustainability rather than utilization per se. In addition it can be the determinant in
delivering best service as it can play a role in influencing the provision of better
infrastructure and equipment.
“…most of the hospitals at that particular time were never designed and
never have the infrastructure to support health IT. So putting up
teleconsultation in those hospitals, the cost of establishing the supporting
infrastructure can be quite substantial. Depending on the budget that has
been allocated, we have to go to the minimum site of the infrastructure
requirement rather than the optimum site. When that happened, the
constraints will be barriers to deliver the best service e.g. bandwidth
infrastructure and location of the workstation since we can only provide
one workstation in one hospital that is normally shared by four
departments…” (Participant-4, Code: TT-History)
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High staff turnover due to frequent staff movement as well as lack of specialists to take
care of the additional referred cases were also reported to have influenced the adoption
of teleconsultation in the previous implementation. One respondent described the
scenario that took place during the implementation of old teleconsultation as:
“…at that time in this hospital, there were two people who were trained to
use the system. Then they left the hospital and since then no one used it.
The staff left without leaving any module and did not hand over the
teleconsultation operation procedures e.g. through giving tutorial to other
staff…” (Participant-16, Code: TT-History)
There was lack of awareness and accountability program related to teleconsultation
technology at the time teleconsultation was first initiated. As a result, there was serious
lack of information about the potentials of teleconsultation technology for executing
consultation and referral which in turn had led to slow uptake of the technology. The
scenario was explained by the participant who was there during that period.
“…there were no briefing or publicized note about the installation of
equipment. The doctors are the end users and we can’t blame the user for
no utilization. They were not even promoted to try…”
(Participant-16, Code: TT-History)
Therefore based on the fatal outcomes due to deficiencies in several aspects of
technology implementation that took place in the previous implementation, it can be
agreed that most of the issues addressed in the conceptual framework are evident as
significant determinants in influencing the way teleconsultation is used and adopted in
MOH hospitals.

Some Important Aspects Suggested by Participants
There are several aspects that can be drawn from the experience in old implementation
and open structured interview questions bearing potential relevancy in enhancing the
current teleconsultation adoption. These issues were regarded as emerging categories
which can be grouped under the Implementation Dimension. The issues were not
conceptualized in the Conceptual Framework but rather emerged during the data
collection. The profile of free-nodes coding for Emerging Categories using Nvivo 8.0 is
shown in Figure 5.16. Accordingly, the code description for EM (EM1 to EM7) is
attached in Appendix B.
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Figure 5.16 Profiles of Free-Nodes for Emerging Issues

The excerpts of the issues are shown in Table 5.14. Apparently, these suggestions
revolved around aspects of the implementation.
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Table 5.14 Critical Suggestions for Enhancing the Latest Technology
Suggestion /
Emerging Issues
1. Policy Use
Enforcement
(Code: EM1)

Dimension

Example of Excerpts

Implementation

“…policy about the new teleconsultation is said to be
in establishment but I do not know how it would
support the acceptance and increase the
utilization…” (Participant-12)
“…in my opinion, the main factor is the need for the
service must be there…either it comes from the
hospital itself or the staffs themselves. Then, there
must be a solid infrastructure to support the first
factor. The users will become frustrated when they
need to use the service but the infrastructure is not
ready or even seldom unavailable for them due to
network or line congestion or server failure. The
above two factors are important. If both factors are
there and it is still underutilization then only Use
Policy should be in place to enforce the use of the
technology. But if both factors are not there, HOD
Order and Policy won’t be counted as the factors to
accelerate the utilization…” (Participant-24)

2. Financial and
Manpower (Code:
EM2)

Implementation

“…with the bandwidth expansion, things can be more
encouraging…” (Participant-10)
“…so I propose that the current teleconsultation
system, must be at par as the efficiency of MMS
system in order to avoid the user to alternatively use
the MMS especially in a desperate situation when the
teleconsultation system gets hanged or not
functioning…” (Participant-12)
“…so the upgrade of infrastructure ties back to the
money part…” (Participant-4)
“…the stakeholders must make sure that the end
users get proper direction because the end users are
empowered to execute the job. Importantly, the
stakeholders need to sustain it through maintaining
the capacity and capabilities of the resources…”
(Participant-4)
“…we need funding to maintain the technology
operation and to buy the necessary additional
equipment such as UPS to avoid electrical shot due to
storm. Budget is important. To buy is one thing, to
maintain is another thing. So once the funding is
locked for TC implementation, there should be extra
funding to support the maintenance after the contract
expired…” (Participant-2)

3. Need analysis and
review study
(Code: EM3)

Implementation

“…lack of efforts in doing the need analysis and
performance analysis. So many things are lacking.
They should choose and train the right people who
can be committed to the utilization and sustainability
of the service. So many problems were caused from
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organizational level rather than end users…”
(Participant-11)
“…there should be a need analysis. Certain sites the
need is there, more accident cases for neurosurgery,
specific specialty are not there…” (Participant-6)
4. Quality and
System
Integration (Code:
EM4)

Implementation
and Technology

“…in the case of dermatology, the use is not full
swing. Dermatology treats quality of image is
important, image transfer needs to have a very fast
network and better bandwidth. If this is not resolved
for future implementation the use is expected not to
take off optimally. In addition, most of dermatology
case is not urgent…” (Participant-1)
“…poor coverage of mobile 3G service causing delay
in mobile device alert. Inconsistent quality of digital
images from referring centres, among others, skin
lesions poorly focused and poor lighting…”
(Participant-3)
“…Importantly, of course the user of friendliness,
transmission of images, and quality of images…”
(Participant-9)
“…If there is a technology that can have direct
interface in between system I am sure there will be
smooth adoption…” (Participant-12)
“…the best thing if teleconsultation is linked with the
other hospital system, so that you don’t have to key-in
the same patient details which overlap the
management activities…” (Participant-13)

5. Management of
Duty Roster
(Code: EM5)

Implementation

“…in terms of user’s perspective, we can accelerate
that by having a roster and assigned at least one
specialist to attend to the case referred through
teleconsultation or at least attend 30 minutes a day if
the reporting is fast…” (Participant-10)
“…I have to identify and inform the cardiologist
(about case retrieval)…weekly we have two who take
in charge: one consultant and one clinical
cardiologist to see the case and every week there will
a change consultant to look in the case. There is a
proper roster now…” (Participant-18)
“…the problems normally occur after sales service.
Or else, champions or dedicated staff must be always
available in the operation…” (Participant-13)

6. Technology
transfer and Staff
turnover (Code:
EM6)

Implementation

“…transfer of technology should be done as early as
possible. There was no transfer of technology to local
staff after vendor contract expired. Failure last time
should not fail this time…” (Participant-3)
“…being trained as tele-specialist let us say for five
years and then you left, resigned and gone, so the
sustainability of the implementation requires diverse
driving factors apart from the end users and thing
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like this involves huge investment…” “…choose and
train the right people who can be committed to the
utilization and sustainability of the service…”
(Participant-11)
7. Frequent
awareness
program and
periodic training
(Code: EM7)

Implementation

“…awareness program about teleconsultation
implementation must be well publicized within
hospital i.e. through memo. There must be someone
who can take in charge to inform about this…” “…in
order to for teleconsultation to be used more in future
is through communication within hospital. The
hospital must have an active committee to make
known of the service, monitor and encourage the
utilization…” (Participant-15)
“…previously, training was done just one time. We
should have training module that runs periodically.
There must be somebody who will do the monitoring
and providing the leadership. Monitoring the transfer
of people, there should be re-training. In old system
implementation there is no follow-up training. As
such it was solid evidence why it didn’t succeed.…”
(Participant-3)

The Relationships between Factors and Acceptance
Together with the notable explanations discussed in the previous section to answer
Research Question Two, the significance of each factor is further explained deriving the
possible relationships between factors and teleconsultation acceptance. This assessment
was done based on the power of the excerpts concerning the influence of utilization
factors on technology adoption from the views of interviews’ respondents as well as the
frequency of codes referring to the respective aspect. As a consequence, the qualitative
assessments are displayed in Table 5.15.

The ultimate in determining the way teleconsultation is utilized was agreed to be the
pull of need factor. The need for the service must be there either it comes from health
facility by itself or the individual doctor. Almost the entire respondents laid huge
emphasis on the pull of need for the service as the most important determinant of
teleconsultation utilization. For sender, the most important thing is the demand for
specialist access must be present due to the absence of resident specialist at the initiating
hospital. For this reason, the need for teleconsultation service is due to substantial
volume demanding for specialist access. For receivers, they need teleconsultation
service because it will definitely help to reduce mortality and morbidity particularly in
the case of emergency (e.g. Neurosurgery and Cardiology) and to give effective consent
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and direction on patient management from distance without having the specialist to
travel from tertiary to primary hospital particularly in the case of semi-emergency or
non-urgent (e.g. Dermatology).

The other apparent evidence is that solid infrastructure must be ready. This entails
adequate telecommunication network bandwidth as well as assurance of system
stability. The users may become frustrated when they need to use the service but the
infrastructure is not ready or even seldom unavailable for them due to network or line
congestion or server failure. Overtime, they would lose their interest and they may
return to doing teleconsultation using conventional method (e.g. physical transfer or
using fax).

The reason to use teleconsultation thus the benefits must be apparent. It should be
perceived as a better tool than other teleconsultation modes. In the emergency setting,
teleconsultation should quicken the process of image transfer and referral. In a nonemergency setting teleconsultation should improve access to specialist, documentation,
coordination and learning process. Apparently, the benefits and usefulness of
teleconsultation have been recognized as supportive technology in both emergency and
non-emergency conditions. These include benefits and advantageous associated with
efficiency of technology to support consultation and referral activities and efficiency of
technology to support hospital organization and health care providers to provide health
services to patients under constrained resources and critical conditions.

The result revealed that any system in health must be very simple to understand and
serve all the necessary functions. The system must be user friendly, quick and simple. If
the system is not friendly and requires a long process they might not use. Additionally,
if the users feel the system is cumbersome, they might compare it with the conventional
way. The best thing if teleconsultation is linked with the other hospital system, so that
you don’t have to key in the same patient details which overlap the management
activities. However, this has only taken place in IT hospitals. Nevertheless, the issue of
ease of use of the technology is very subjective and variable. Therefore, it is concluded
that perceived ease of use may not directly affect the technology use and these are
supported by three examples of excerpts in Table 5.15 concerning Ease of Use.
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Also, the qualitative result has revealed that any other form of teleconsultations (e.g.
MMS, email, solely telephone consultation and physical reference) might impinge on
the uptake of the teleconsultation technology.

Understanding how users trust in medical technology provides insight on how medical
technologies may be used, misused, disused or abused (Parasuraman and Riley, 1997).
In health care, some elements should also be embedded together with the technology
and these include the security of the system, system reliability in executing medical
tasks, data privacy and confidentiality and zero-falsity in communication between
doctor and specialist. The issues of legal concern and trust in medical technology should
also be considered. Apparently, trust in technology has emerged as an important factor
in the context of teleconsultation acceptance in Malaysia.

Facilitating conditions are objective factors that can directly affect teleconsultation
utilization. The factors can have either negative or positive implications on the use. The
subsistence of facilitating conditions has an important impact on the way
teleconsultation is utilized in hospitals. This includes training, awareness program,
presence of champion and technical support staff, and organizational and technical
infrastructure readiness. Apparently, facilitating conditions have also emerged as
important aspects in the context of teleconsultation utilization.

Any form of medical activities including teleconsultation should comply with medico
legal standard. Since teleconsultation is owned and manned by MOH specific
department namely Telehealth Division, the legal part is taken care by the division. Due
to the secure condition to perform the operation, apparently trust in technology has
emerged as a strong factor in determining the utilization in the context under study.
Often found in the findings, when users’ trust in a system is successfully calibrated,
users are more confident with teleconsultation thus enhances the utilization.

Individual intention and attitude are such important aspects in technology adoption as
user acceptance has been acknowledged as the key determinant to success or failure of
any IS project (Davis, 1993). The users must have the preference towards using
teleconsultation thus appreciate the system because they ultimately hold the focus
associated with utilization. This is relatively evident in this study since majority of users
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have demonstrated positive attitude towards teleconsultation technology. However, if
teleconsultation has been regarded as routine practice for service delivery in some
practitioners, attitude may not have a critical impact on the use.

Interestingly, practitioner workload was not found significant as a contributor to slow
uptake of teleconsultation technology in the context under study. Even though some
respondents assumed that job workload could potentially affect the utilization,
conversely some strong voices of participants did not agree with it. This is evident as
shown in Table 5.15. Some respondents claimed that teleconsultation technology may
contribute to an increase in job workload since fewer specialists are available for
teleconsultation because they also need to attend the in-house patients. On the other
hand, as said by Participant-20, either using teleconsultation or not the specialist would
have to attend to the case and do the necessary reporting.

Hence, based on the subjective nature of qualitative research considering several
circumstances of the environment understudy, the researcher has reached to several
consensuses in regard to developing the possible causal relationships between factors
and teleconsultation acceptance. On the basis of theme analysis, strong excerpts coupled
with frequency of codes referring to the respective aspect were used to attest the
influence on the acceptance in the phenomenon under study, shown in Table 5.15.
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Table 5.15 Influence on the Acceptance
Factors

Service Need

Influence on
the
Acceptance
High

Explanation of the evaluation

It was evident that teleconsultation could accelerate
the management of specialist access for a quick
medical feedback, save patient life (in the case of
emergency) and reduce patient transfer. According to
the overall response of the participants, without this
aspect, the uptake of the technology would not be
apparent.
“…there is severe scarcity of specialists and doctors
in Malaysia, therefore teleconsultation is essential…”
(Participant-5)
“…there is a severe shortage of available emergency
beds (in tertiary centre) especially in the catchment
area. In this way, yes… teleconsultation system can
lessen this problem by reducing patient transfer from
primary hospital to tertiary hospital…” (Participant13)
“…the impact of teleconsultation in the case of
emergency is it can save patient life...” (Participant-6)
“…specialist doesn’t have to travel. It has reduced
travelling time …” (Participant-10)
“…by having the teleconsultation system at least the
appointment can be set through the system and could
lessen the travelling time…” (Participant-18)

Infrastructure

High

It was evident that teleconsultation adoption would
only succeed if overall infrastructure were ready and
feasible.
“…the most important factor is to have a good
infrastructure, so that the transmission will be made
easy…” (Participant-10)
“…now we have seen a huge difference. Last time the
only reason why people didn’t want to use it was
because system was very slow, it took a day to wait
for the small image, image need to be pushed hardly,
people got bored, that was the major failure.
Subsequently, when the contract with the vendor
expires, no one used the system, no one care about
teleconsultation and the workstation has been
abandoned. Now, the technology has been upgraded
and we are given 1mbps bandwidth and since then it
has been very fast. So, now the connection is good
and rarely for us to have problem retrieving the
images…” (Participant-18)

Perceived usefulness
and benefits of the
technology

Moderate

Generally the technological benefits have been
acknowledged widely by the majority of the users.
Thus, perceived usefulness and benefits of the
technology is important in encouraging the
teleconsultation use. However, it may not be a direct
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influence to the technology uptake. Nevertheless
based on the overall excerpts, it is not adequate for
this aspect to significantly trigger the users to utilize
the technology.
“…using the teleconsultation system, I can make a
better schedule, consultant can see the case earlier,
patient does not have to keep the document because
security of the document is preserved as the
transmission is done online…” (Participant-7)
Perceived Ease of Use

Moderate Low

Apparently, the latest features of teleconsultation
have met the users’ expectation. However, based on
the expression of the participants, technology
attributes are more regarded as supportive facets in
encouraging the use.
“…concerning whether the application is user
friendly enough or not…some would say yes and some
would say no. In the actual scene even if the system is
regarded lousy but if they (users) want to use, they
(users) would still use it…” (Participant-4)
“…the response time really highly dependent on the
MOH networking and line. It is beyond the
application or technology setting…” (Participant-20)
“…we need the consent from the specialist on how to
manage the patient and therefore the issue of
complexity of the system does not exist because
teleconsultation is a good medium for consultation
and referral…” (Participant-27)

Trust in Technology
and Policy

High Moderate

One of the advantages of using teleconsultation in the
context understudy is the high assurance which the
users could gain as the technology complies with the
approved protocol and any conditions of that approval
from the MOH. Further, access in and out from the
system has been well monitored by the
teleconsultation administrator.
“…the hardware complies with diagnostic quality and
standard. Everything has been manned by the project
owner (MOH)…” (Participant-11)
“…Teleconsultation complies with medico legal and
regulatory framework. Documentation of the service
is there...” (Participant-4)
“…each user has own unique id to login to
teleconsultation workstation. At the moment, the id
and teleconsultation access is only granted to the
users and those who have attended the
teleconsultation training…” (Participant-19)
“…The administrator can see who is in and out from
the system...” (Participant-15)
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Significance of inhouse expertise and
training

High

The interplay between facilitating conditions with the
acceptance of the technology is apparent. This was
especially obvious in the case if the champion or
assistant was present and positive impact after
attending training.
“…Basically, when there are champions and
coordinators, the utilization has been improved...”
(Participant-15)
“…Those who have attended the training will not face
any difficulty… “ ( Participant-19)

Intention and Attitude

High

The intention and attitude of the users towards
adopting teleconsultation as a means of health care
delivery were found very optimistic and affirmative.
“…Hopefully after 3 years when the contract finished,
I hope that this teleconsultation would continue in the
operation…” (Participant-18)
“…This is a value added…” ( Participant-11)
“…this has impacted me on a personal basis as well.
There was a terminal and I discovered the application
and I am positive to make use of it…” (Participant-7)

Type of cases

High Moderate

Teleconsultation has been embraced significantly by
those users who dealt with cases related to life and
death. The utilization and acceptance of the
technology has been lopsided according to type of
cases. Users who deal with emergency cases which
commonly involve neurosurgical intervention have
higher tendency to use teleconsultation compared to
the non-emergency.
“…in non-emergency case, teleconsultation is still
needed to consult about the case that doesn’t have
specialty in the district or state, for example,
dermatology. However the use volume seems low
because the need for the service is low and lack of
urgency… unlike neurosurgery because neurosurgery
cases deal with life and death…” (Participant-2)

Type of hospital

High Moderate

Apparently, users at the referring sites particularly
those residing at the state hospitals were potential to
embrace teleconsultation more than others. However,
this situation somehow also represents their needs for
teleconsultation to reach specialist as state hospitals
have wider population to cater and provide adequate
equipment for teleconsultation.
“…now we realize…for only big state where the
district is far apart and remote then the
teledermatology is really a need...” (Participant-4)
“…other nearby district hospitals don’t have CT
scanner, just the basic X-ray equipment using film so
any emergency case involving neurosurgical case,
they will stabilize the patient first as what they could
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do and then transfer the patient to our state hospital
which is located less than 30 minutes from the
hospital…” (Participant-16)
Alternatives and
Options

Moderate Low

Apparently, teleconsultation has a higher tendency to
be used by the users as the mainstream means for
referral and consultation as the practice complies with
the medico legal. However, this was not necessarily
happening in some situations since some of the users
may have opted for other alternatives such as using
image transfer through mobile phone (MMS)
followed by consultation through fax and email or
completely just by using telephone. These alternatives
may have low potential discouraging effect on the
teleconsultation acceptance.
“…in my opinion, at times I would prefer to use
phone (MMS) to send information because we found a
lot of problem using teleconsultation provided by the
MOH. One of problems was the system always breaks
down and it delays frequently… so this takes a lot of
time. When talking about head injury this kind of
patient needs to be referred urgently and it takes a
longer time…” (Participant-14)
“…at times, I do teleconsultation through phone as
well, but the problem is it is not documented, legal
consultation must come with proper documentation.
So, I think I prefer sending and reading image
through system, I believe it is much convenient…“
(Participant-18)
“…other than teleconsultation with MOH network,
we have been exposed from the very beginning with
other method of teleconsultation e.g. Phone, Fax, and
even MMS. The only thing now we want to make it
secure therefore teleconsultation via MOH network is
the most appropriate for us. So we definitely use
teleconsultation if all the technical barriers are
overcome...” (Participant-28)

Workload

Low - None

Workload issue is insignificant:
“…complaints and overall issues of workload are
insignificant because it is part and parcel of the
normal service…” (Participant-4)
Workload is lesser when teleconsultation is used:
“…teleconsultation facility can actually provide more
health care convenience and easiness for patient as
well as the family members and of course the medical
staffs. I think in the conventional way the staff will
need to work more since it involves ambulance
department and time consuming because some staff
have assist the X-ray film and the patient on the
ambulance. Where as if we use teleconsultation, .at
the receiving sites, all we need to do is just to retrieve
the image and provide the necessary advice. The
other convenience is the family members of the
patient do not need to come over to the tertiary
hospital…” (Participant-5)
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Workload issue only occurs at the beginning:
“…only at the very beginning maybe some user may
regard it as more work. However, it is either you use
manual or teleconsultation, the doctor still has to do
some reporting either as sender or receiver… So, I
don’t think it can increase the workload…”
(Participant-20)
Activity and
procedures

High Moderate

Any teleconsultation activity has to be bound by
certain service controls present in the environment in
which teleconsultation is utilized. This service control
rules what kind of case is sent, where to send thus
determines volume of utilization according to the
conditions of the patient.
“…we have a guideline that tells us what to do, what
are the cases that indicate ‘transfer’, why do you
transfer… so we need to justify, why you need to refer
the patient. Once the receivers received all the
information, they need to decide, accept or not. If they
accept they have to prepare the bed. On the sender
site, they have to prepare the team to transfer the
patient. So we are using the same transfer guidelines
either in
conventional method or using
teleconsultation…” (Participant-20)
“…they cannot send patient through ambulance if a
patient is not stabilized. It’s been in the guidelines.
Consultation via teleconsultation is used to stabilize
the patient, and then only the patient can be sent
through ambulance…” “…In non-emergency case:
teleconsultation is still needed to consult about the
case that doesn’t have specialty in the district or
state, for example, dermatology. However the volume
seems low because the need for the service is low and
lack of urgency unlike neurosurgery…” (Participant2)
This also explains why teleconsultation utilization
success cannot be measured by volume of
transactions since types of cases that satisfy the
teleconsultation service parameters are generally
limited. Indeed, some disciplines and hospitals have
regarded teleconsultation use as obligatory but some
are not.
“…we cannot measure the utilization by the number
of transactions. Some cases cannot be consulted
through teleconsultation. In fact, a higher rate of
teleconsultation cases does not necessarily represent
a good rate of utilization…The reason the service is
expanded is to cater the whole of Malaysia, as our
health vision is to provide an equitable access…”
(Participant-5)
“…even though the use is not mandatory in the sense
of ‘on-paper’ or by policy but in a normal practice,
for neurosurgery case, either hardcopy image or the
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patient or both are to be transferred by ambulance, so
with the present of teleconsultation technology, the
practice is still the same where image and patient
data are sent through the system…” (Participant-1)
“…for some departments… it looks like compulsory,
but other departments it is not compulsory…”
(Participant-12)

Based on the analysis and presentation of all the findings of qualitative, the relationships
among factors were also established by using software Nvivo 8. This is shown in Figure
5.17.

Figure 5.17 Relationships between Factors and Teleconsultation Acceptance Using
NVivo 8.0

This qualitative model has confirmed the importance of each dimension in enhancing
the understanding of the phenomenon understudy. Thus, most of these dimensions were
initially addressed in the conceptual framework. In addition, the qualitative study has
acknowledged some of the issues emerged from the analysis. Based on Figure 5.17, two
types of relationship were emerged in this qualitative study. These relationships were
coded using NVivo 8.0 as (1) associated, and (2) in-relationship-with. As shown in prior
table (Table 5.14), the new theme labelled as emerging issues were found to be much
associated with the theme coded as Implementation-Related thus have also emerged as
part of the aspects affecting the way teleconsultation was being utilized and accepted.
Due to that, the relationship between emerging issues and implementation related was
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coded as Associated. On the other hand, the themes which were discovered to have had
influence on the utilization of teleconsultation were coded as in-relationship-with.
Hence, according to qualitative findings, seven themes were found to have influence on
the utilization of teleconsultation technology. These themes were Implementation
Related, Technology Attributes, Telemedicine Environment and Health Care,
Teleconsultation Technology, Human Behaviour, Organizational Context as well as
Emerging Issues. Also, the qualitative study has acknowledged the importance of
narrative findings that explained the process of teleconsultation and the activities
underlying teleconsultation operation which have led to a better understanding of the
phenomenon understudy. As shown in Figure 5.17, this narrative is classified
Teleconsultation-Technology. The details of parent-child nodes for each of the aspects
are provided in Appendix F.

5.6.3 Summary of Presentation of Findings for Research Question Three
Overall, Research Question Three has helped to reveal qualitative evidence concerning
the significance of factors in relation to the likelihood of teleconsultation use and
acceptance among users at the participating hospitals. As a result of answering Research
Question Three, the significance of relationships between each of the identified factors
and the technology acceptance variables were confirmed. The significance of
relationship between factors and the acceptance were revealed by (1) evaluating some
evidence contributing to ineffective teleconsultation adoption in the previous
implementation, (2) considering several decisive suggestions from the participating
individuals and (3) further assessing the significance of the factors. As a result of these
three approaches, service need, facilitating conditions (particularly infrastructure, inhouse expertise, training), intention to use, attitude, trust in technology, demographic
influence (type of cases and type of hospitals) and also the nature of activity of
teleconsultation in the context understudy have strong influence in determining the
consistency of the technology use. On the other hand, perceived usefulness and benefits
of technology as well as perceived ease of use of the technology have demonstrated
moderate effect on the acceptance of the technology in the context understudy. The
important findings of this section are summarized as follows:
(1) There should be a clear distinction between perceived and objective measures in
the critical health care environment. The objective need for technology has been
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proved as part of the most important aspects in determining the preliminary
uptake of teleconsultation technology.
(2) Trust in technology appeared significant in this study. Since the implementation
of teleconsultation in the context under study was fully manned by the
respective MOH body, the use of the technology has been in a trustworthy and
reliable setting and control thus suggesting that perceived trust in technology
must be acknowledged in any favourable condition.
(3) The subsistence of facilitating conditions has an important impact on the way
teleconsultation is utilized in hospitals. The result also has exhibited that
organizational and technical infrastructure deficiencies would potentially pose
great impediments to adoption process and they should be rectified and resolved
beforehand.
(4) The potential demographic effects of organizational measures on technology use
should also be taken into account in teleconsultation and health IT acceptance
and adoption studies.

5.7 Chapter Summary
Chapter Five has provided a thorough and detailed analysis of qualitative counterpart
for this study. The qualitative data were collected in response to answering three
research questions and five research objectives outlined in Chapter One in order to
understand the essence of the experience of the key informants. Data were collected
through semi structured interviews of approximately one hour length involving 28 key
informants. Thematic analysis involving free-nodes and axial coding was performed
based on the conceptual framework. Data were analysed based on significant
statements, meaning units, textural and structural description of the essence of the lived
experience. Data were displayed in the forms of narrative and matrix tables. The data
display was supported by the respective output derived from the qualitative data
analysis using software namely Nvivo 8.0.

Chapter Six provides a detailed analysis, interpretation and discussion of the data for
quantitative study.
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CHAPTER SIX
ANALYSIS AND RESULTS PART TWO:
FINDINGS OF QUANTITATIVE STUDY

6.1 Introduction
This chapter presents the findings from quantitative analyses and subsequently
discusses both research findings to help answer three research questions that were
addressed in Chapter One and these are:
1) What are the activities involved in the process of utilization of teleconsultation
within hospitals in Malaysia that may be influential in shaping the teleconsultation
acceptance and use?
2) What are the concerned factors that may shape the way teleconsultation is used in
these hospitals?
3) What aspect is of most concern to the acceptance of teleconsultation in Malaysia
and what is the relative significance of these factors and relationship between them?
This study is based on phenomenology mixed method design and a one-phase approach
(Creswell and Clark, 2007), in which the results of quantitative study are embedded into
qualitative and function as supplementary within the overall research design. Hence, the
survey data was used to quantitatively explore the themes conceptualized in Chapter
Three. This chapter discusses the findings of quantitative study.

6.2 Overview of Quantitative Data
Overall, this study has utilized a qualitative priority such that a superior emphasis was
placed on the qualitative method to demonstrate an overall understanding. Therefore,
the survey data would be embedded in the overall design and used to triangulate
qualitative data. The mixed method concurrent-embedded design was chosen in this
study. In this regard, both quantitative and qualitative data were collected at one-phase
timing. The rationale for this approach is that the quantitative data and their appropriate
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analyses would provide a strong understanding to the overall interpretation of the results
(Creswell and Clark, 2007) as what was explained thoroughly in Chapter Four.
Likewise, the design, content, criteria, and data validation of questionnaires as well as
the sampling decision were discussed in depth in Chapter Four of this study.
Questionnaire sample is provided in Appendix C. The researcher used a combination of
statistical analysis techniques to answer the research questions which required statistical
descriptions to strengthen the overall interpretation for this study. The researcher used
descriptive, frequency analysis and reliability analysis in triangulating qualitative
findings in relation to Research Question One and Two whilst correlation was employed
as to help support the interpretation of findings corresponding to Research Question
Three.
What follows is an analysis and discussion of the quantitative data with respect to each
of the research questions.

6.3 Overview of Research Question One
The survey was used to analyse the profile of the respondents as well as to help answer
major issues addressed in the research questions. Part A of the questionnaires was
designed to collect information about user profiles and information concerning
teleconsultation activities. The samples used in both qualitative and quantitative
methods were drawn from the similar population to avoid systematic bias in the overall
interpretation (Cavana et al., 2001). The objective of Research Question One is to
describe the activities and processes involved during the adoption of teleconsultation
within hospital in Malaysia thus to relate how these activities and processes may
influence the way teleconsultation technology is used.
This research question has been answered in Chapter Five from qualitative standpoint.
The corresponding objectives of the Research Question One are (i) to describe the
processes and activities involved during the adoption of teleconsultation within hospital
in Malaysia and (ii) to discover how these activities and processes may influence the
way teleconsultation technology is used. For this reason, the researcher has employed
descriptive and frequency statistical analysis in presenting teleconsultation use activities
thus to complement the result obtained from the Chapter Five.
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6.3.1 Teleconsultation Activities
Of the 165 questionnaires distributed, 75 were completed and returned to the researcher
showing a 43.6% of response rate. Three of the returned questionnaires were found
unsatisfactory and incomplete and therefore were excluded from the subsequent data
analysis so therefore only 72 completed questionnaires were used in this study. Part A
of the questionnaires was designed to collect information about the profile of
respondents and teleconsultation use profile and to perform demographic analysis of the
respondents. There were six questions pertaining to demographic elements used in the
questionnaire which were summarized in Table 6.1 and Table 6.2 representing Profile of
Respondent and Profile of Utilization respectively. Table 6.1 summarises the profile of
respondents by profession, working experience and ability to use computer in general.
Table 6.1 Summary of Profile of Survey Respondents
Subject
Profession
(n = 72)

Working experience
(n = 72)

Computer literacy
(n = 72)

Age Group
(n = 72)

Item

Frequency

Percent (%)

Medical Officer (MO)

31

43.1

Specialist

18

25.0

Medical Assistant (MA)

23

31.9

Less than 1 year

4

5.6

1 - 5 years

22

30.6

5 - 10 years

14

19.4

More than 10 years

32

44.4

Below Average

1

1.4

Average

8

11.1

Above Average

21

29.2

Good

35

48.6

Excellent

7

9.7

Below 28 years old

27

37.5

28 – 40 years

36

50.0

More than 40 years

9

12.5

The survey was distributed to only the existing users of the system and those personnel
who have attended teleconsultation seminar and training to help describe the categories
of benefits using descriptive statistics and this involved 43.1% of medical officers, 25%
of specialists (consultants) and 31.9% of medical assistants and radiographers. All of
the participants were mostly proficient in explaining the teleconsultation activities and
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utilization phenomenon since they worked in hospital setting. As indicated in Table 6.1,
majority of survey respondents (44.4%) have worked more than 10 years in health care
sector. Of 72 respondents, 35 of them declared that they were good at using computer
and 7 of them declared themselves as excellent computer users. There was only one
respondent below average computer literacy. The majority of users of teleconsultation
aged between 28 and 40 years old (50%) and only 12.5% of the users aged above 40.
Table 6.2 summarises the profile of teleconsultation use. The profiles of teleconsultation
use were demonstrated by four demographic factors and these included the exposure to
teleconsultation, the use role, specialty care and the use frequency.
Table 6.2 Summary of Profile of Teleconsultation Use
Subject

Item

Frequency

Percent (%)

Exposure to

New system

17

23.6

Teleconsultation

Old and new system

41

57.0

(n=72)

Have not used it but have
attended teleconsultation training and
seminar

14

19.4

Have no exposure at all

0

0

Use Role

Sender (Spoke)

43

59.7

(n=72)

Receiver (Hub)

29

40.3

Specialty Care

Radiology

14

18.1

Purpose

Cardiology

3

4.2

(n=72)

Dermatology

13

18.1

Neurosurgery

42

58.3

Almost no transaction is actually
made per month
1- 5 transaction per month

21

29.2

15

20.8

More than 5 transaction

36

50.0

Emergency

42

58.3

Non Emergency

30

41.7

Use Frequency
(n=72)
Type of cases

As indicated in Table 6.2, majority of the users were exposed to teleconsultation
technology. In particular 57% of the respondents have exposed to teleconsultation
technology use in the previous implementation and they were also exposed to the new
teleconsultation system, 23.6% were solely exposed to the new system use and 19.4%
declared that they were not exposed to any of the system use but have attended
teleconsultation training and seminar.

Hence, all participants in the survey have
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experienced operating teleconsultation workstation and understood the functions.
Therefore, all of the participants were eligible to be included in this survey since they
have been exposed to the new hardware and software of the teleconsultation technology
installed in the adopting hospitals.
In terms of use role, 59.7% of the participants were using the technology as senders at
the spoke sites and 40.3% as receivers at the hub sites. In terms of specialty care
purpose, the sample was predominantly neurosurgery case accounted for 59.7%.
Specialty care for both dermatology and radiology were equal in the distribution of the
survey (18.1%) and only 4.2% accounted for cardiology. According to the result
obtained from the interview, the key reason why the distribution of survey was uneven
across medical specialties was because in the actual setting, most of teleconsultation
systems in the participating hospitals were mainly used to cater the shortage in
neurosurgery experts as there was always a growing number of acute and severe brain
injury due to strokes or accidents. Simply, this has shown that the use of
teleconsultation technology has become a practice in emergency cases. The frequency
analysis also revealed that 50% of the respondents were active users of the system since
they have made or engaged with more than 5 transactions of teleconsultation cases in a
month, 20.8% were users who have made or engaged with less than 5 transactions of
teleconsultation cases in a month whereas 29.2% claimed almost no transaction of
teleconsultation cases was actually made per month.
As indicated in Table 6.3, the majority of the active users have been exposed to
teleconsultation in the previous implementation. Of 36, 12 participants who made more
than 5 transactions per month have already exposed to teleconsultation technology in
between year 2006 and 2009 whilst 17 participants claimed that they have been exposed
to the technology even longer than that. On the other hand, the majority of the
participants (14 of 21) who have not made any teleconsultation transaction were
however exposed to the technology through training program, workshop and casual
discussion with other existing users. Therefore, these participants can also be considered
in this study.
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Table 6.3 User’s Exposure to Teleconsultation Technology
Exposure

Almost no
transaction
per month
3

1- 5
transactions
per month
7

More than 5
transactions

Total

7

17

Between 1 - 3 years

4

6

12

22

More than 3 years

0

2

17

19

Have not used it yet but have
been exposed to it
Have no idea about
teleconsultation
Total

14

0

0

14

0

0

0

0

21

15

36

72

Less than 1 year

6.3.2 Teleconsultation Utilization Activities and Program
Teleconsultation has been predominantly utilized for the purpose of patient care
management which entailed the activities of image transfer, imaging diagnosis, and
consultation. Of 72 respondents, 94.4% revealed that the purpose of using
teleconsultation has been related to getting access to specialist care which is not
available at the referring hospital. On the other hand, only 5.6% reported that the use of
teleconsultation has been associated with solely getting second opinion access from
consultant to consultant. In this regard, the presence of resident specialist at the
referring hospital is not adequate to confirm about how to manage the patient and
therefore the consultant would seek other opinion using teleconsultation. This is shown
in table 6.4.
Table 6.4 Purpose of Using Teleconsultation
Purpose of Teleconsultation

Frequency

Percent (%)

Patient care management
(image transfer, consultation, imaging diagnosis)
Second opinion purpose only

68

94.4

4

5.6

Total

72

100.0

Apparently, the teleconsultation technology seemed to be particularly needed and
utilized in the hospitals that do not have their own resident specialists to serve in the
respective disciplines. Hospitals that have resident specialist would tend not to seek for
teleconsultation service as the doctors can manage local patients by themselves. Table
6.5 shows the frequency of transaction made per month by each respective participating
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teleconsultation disciplines. In this regard, transaction that was made for neurosurgery
has been the most active and 29 participants reported that they have made more than
five transactions per month for neurosurgery cases as compared to only 7 participants
reported for dermatology and none for the other two specialties.
Table 6.5 Frequency of Teleconsultation Transaction

Radiology

Almost no
transaction per
month
8

1- 5
transactions
per month
5

More than 5
transactions
per month
0

19.4% (n=14)

Cardiology

1

2

0

4.16% (n=3)

Dermatology

2

4

7

18% (n=13)

Neurosurgery

10

4

29

58.3 % (n=42)

Total

21

15

36

100% (n=72)

Specialty

Total %

The utilization of teleconsultation is higher in neurosurgical cases that are commonly
related to critical and acute severe conditions for example head injury, head trauma,
spinal injury and stroke. Most of these cases are classified as emergency that require
urgent attention. Due to disproportion of users among specialties in the actual
population, only three representatives from cardiology population were used in the
survey.
The majority of the users reported that some implementation facilitating conditions
were provided in order for them to use the technology efficiently. These included
training, awareness program, provision of champion of technology in hospitals and
system manual. These are shown in Table 6.6. The results are based on users’
perception according to their observation and experience. As indicated in Table 6.6, the
majority of the respondents agreed that provision of training was present to facilitate
teleconsultation adoption process (77.7% accounted for agree and disagree). The
majority of respondents also agreed that awareness program involving seminar and talk
(71.6% accounted for agree and disagree), champion assistance (77.8% accounted for
agree and disagree) and availability of user manual (73.6% accounted for agree and
disagree) were present during teleconsultation adoption process.
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Table 6.6 Presence of Facilitating Conditions (Implementation)
N
(%)

LA
(%)

A
(%)

SA
(%)

4.4

18.1

31.9

45.8

0

26.4

36.9

34.7

Champion Assistance

4.2

18.1

41.7

36.1

Availability of User Manual

4.2

22.2

41.7

31.9

Training
Awareness Program

Note: Value label: N=Neutral; LA= Little Agree; A=Agree; SA=Strongly Agree. (N=72)

6.4 Overview of Research Question Two
Part B of the questionnaires was designed to collect information about the possible
factors that may directly and indirectly influence the users to utilize teleconsultation
technology in the context of Malaysia and to perform statistical analysis to obtain
descriptive and frequency information of the factors as well as to measure the influence
of each of the factors could have had on the adoption of teleconsultation technology. All
questions were based on the aspects that were conceptualized as factors (key issues) in
the conceptual framework. Thus, all pertaining variables reflecting the respective factors
were derived from related literature reviews and prior research. The discussion about
how the factors were formulated was discussed in detail in Chapter Four of this study.
In summary, there were nine major factors postulated to be of significance in
influencing the acceptance and adoption of teleconsultation technology among users and
this is shown in Table 6.7. All major factors except demographic factors were measured
by 7-Likert scale whereas organizational characteristics were measured using
dichotomous and categorical scales.
Investigating the factors pertinent to user acceptance of technology has been such an
important research stream in the field of Information System (IS) and user acceptance
has been acknowledged as the key determinant to success or failure of any IS project
(Davis, 1993). Therefore in respect with the triangulation purpose, the quantitative data
employed in this study were used to further examine the factors that might be
statistically significant in determining the way teleconsultation was being accepted and
adopted in the participating hospitals.
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Table 6.7 Factors Used to Measure Teleconsultation Acceptance among Users
Factors

Number of Items

Measurement Scale

1. Behavioural Intention

3

7- Likert

2. Attitude

4

7- Likert

3. Perceived usefulness

6

7- Likert

4. Perceived ease of use

5

7- Likert

5. Service need

5

7- Likert

6. Facilitating conditions

8

7- Likert

7. Perceived Behavioural Control
(Job Workload)
8. Trust in technology

3

7- Likert

5

7- Likert

9. Demographic

5

Dichotomous

10

Categorical

TOTAL Items

54

The analysis of quantitative findings was based on two objectives of Research
Questions Two and these are (i) To explore and identify the critical factors which may
influence teleconsultation utilization in Malaysia and (ii) To explore and understand the
influence of demographic factors on teleconsultation acceptance in Malaysia that may
have contributed to the uneven strides in utilization of teleconsultation phenomenon
amongst hospitals and specialties. As discussed in Chapter Four, there were a number of
identified factors derived from several models of established technology acceptance,
adoption and diffusion as well as findings of published teleconsultation studies. The
survey was designed to explore those factors amongst health care providers through the
measurement of their opinion, perception and belief. Hence, the questions were
exclusively devised in accordance with the context of Ministry of Health Hospitals
Malaysia. The results of the survey analyses would serve as triangulation of evidence to
the qualitative findings as to enhance the understanding of the phenomenon in the
context under study.
The quantitative analyses were facilitated by the use of quantitative software namely
SPSS Statistics 17.0. What follows are the discussions of quantitative data with respect
to each of the themes and sub-themes. A questionnaire entailing the collection of
various data types was employed to gather valuable data for each of key issues
addressed in the conceptual framework. The data were mostly measured using a 7 point
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likert scale that are marked 1 to 7, with 7 being the highest score representing ‘Strongly
Agree’ and with 1 being the lowest score representing ‘Strongly Disagree’.

6.4.1 Exploration of Factors in Regard to Teleconsultation Acceptance
In respect to quantitative analysis, each key issue or factor was referred as latent
variable construct (not directly observable) and was measured through several
instrument items. Concurrently, the basic start-list categories of each key issue
employed in the qualitative interview were used as instrument items in the
questionnaire. The details of the key issues are encompassed in detail on a construct by
construct basis. This includes the description of scores of mean and standard deviation
(SD) for each of the constructs. In order to ensure reliability of the measurement item,
reliability analysis was done for each construct. In this regard, the reliability analysis of
Cronbach’s alpha (α) was used by researcher as it is useful to determine the internal
consistency (Cronbach, 1970). The presentation of the findings is done by exhibiting the
summary of the measurement items and Likert scores for each of the factors.

Utilization: Behavioural Intention
The measurement of Behavioural Intention is represented by three items labelled as
category C1, C2 and C3 as illustrated in Table 6.8. Generally, the respondents reported
a high level of behavioural intention to use teleconsultation technology with means of
6.36, 6.15 and 6.35 for item C1, C2, and C3 respectively. Moreover, the reliability
coefficient for all three items of Behavioural Intention demonstrated acceptable value of
0.854. Thus, this is an acceptable level of reliability as it is above 0.70, the range
recommended by Hair et al. (2006). Indeed, value that was above the 0.80 was
considered good (Nunnally, 1978).
Table 6.8 Measurement Items and Scores of Behavioural Intention
Item

Measurement

Mean

SD

C1

I intend to use teleconsultation technology as often as needed.

6.36

.512

C2

I intend to use teleconsultation technology more when technological
barriers do not exist.
I predict I would use teleconsultation more in future.

6.15

.799

6.35

.772

C3

Note: N = 72; Reliability Coefficient (α) on 3 items = 0.854; Overall Means = 6.287
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Human Behaviour: Attitude
The measurement of Positive Attitude is represented by two items labelled as category
C4 and C5 as illustrated in Table 6.8. At the same time, the measurement on Negative
Attitude was also used and labelled as C6 and C7 in Table 6.9. Generally, the
respondents were positive towards the use of teleconsultation technology with means of
6.18 and 6.04 for item C4 and C5 respectively with an acceptable reliability coefficient
α of 0.701. On the other hand, there was no statistical evidence showing that the
respondents prefer to refer a case conventionally as well as sending (by ambulance) and
reading images (hardcopy film) through conventional method. The mean values for
items C6 and C7 were 4.10 and 3.53 respectively with an acceptable reliability
coefficient α of 0.84.
Table 6.9 Measurement Items and Scores of Attitude
Item

Mean

SD

6.18

.580

6.04

.680

Mean

SD

4.10

1.484

I would still prefer sending and reading images through conventional
3.53
method.
Note: N = 72; Reliability Coefficient (α) on item C4 & C5 = 0.701; Items Mean = 6.11;
Reliability Coefficient (α) on item C6 & C5 = 0.840; Overall Means = 3.813;

1.404

C4
C5
Item
C6

Measurement (Positive Cases)
Using teleconsultation technology in patient care management is a good
idea.
I like using teleconsultation.
Measurement (Negative Cases)
I would still prefer to refer a case conventionally

C7

Technological Attribute: Perceived Usefulness
The measurement of Perceived Usefulness was represented by six items labelled as
category C8, C9, C10, C11, C12, and C13 as illustrated in Table 6.10. In general, most
respondents perceived teleconsultation technology as beneficial and useful for
delivering health services. The mean and SD scores for items all items are shown in
Table 6.9 with an acceptable reliability coefficient α of 0.881. Overall, the respondents
have demonstrated comparatively high level of perceived usefulness and benefits of
teleconsultation technology with the overall mean score of 6.287.
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Table 6.10 Measurement Items and Scores of Perceived Benefits and Usefulness
Item

Measurement

Mean

SD

C8

I think teleconsultation is a quick way to specialist access.

6.28

.638

C9

I think teleconsultation can broaden more specialist access options.

6.32

.601

C10

I think teleconsultation would enable me to accomplish medical task
effectively.
I think teleconsultation could improve the way I cooperate with doctor or
specialist.
I think teleconsultation could improve referral management.

6.18

.738

6.13

.838

6.26

.650

I think teleconsultation could improve overall effectiveness of patient care
management

6.35

.585

C11
C12
C13

Note: N = 72; Reliability Coefficient (α) on six items = 0.881; Overall Means = 6.287

Technological Attribute: Perceived Ease of Use
The measurement of Perceived Usefulness was represented by five items labelled as
category C14, C15, C16, C17, and C18 as illustrated in Table 6.11. In general, most
respondents perceived teleconsultation technology as easy to use, to learn, compatible
with the task, and user friendly in the process of delivering health services. The mean
and SD scores for all items are shown in Table 6.10 with an acceptable reliability
coefficient α of 0.881. However, item C18 exhibited marginally lower score than other
items of its category and this corresponded to the response time in retrieving the image
with the mean score of 5.26. Since the data was collected during the upgrade of
bandwidth infrastructure, the survey might be affected by response bias. However, on
the whole the respondents have demonstrated comparatively high level of perceived
ease of use of teleconsultation technology with the overall mean score of 5.936.
Table 6.11 Measurement Items and Scores of Perceived Ease of Use
Item

Measurement

Mean

SD

C14

I think teleconsultation is easy to use

6.17

.822

C15

I think teleconsultation is easy to learn

6.24

.661

C16

I think teleconsultation is compatible with my work.

6.03

.691

C17

I think teleconsultation is user friendly.

5.99

.702

I think teleconsultation provides reasonable response time from the system
5.26
to retrieve image.
Note: N = 72; Reliability Coefficient (α) on five items = 0.868; Overall Means = 5.936

.979

C18
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Implementation Related: Trust in Technology
The measurement of Trust in Technology was represented by five items labelled as
category C19, C20, C21, C22, and C23 as illustrated in Table 6.12. In general, most
respondents perceived teleconsultation technology as secure, reliable and safe in the
process of delivering health services. The majority of respondents also exhibited
confidence in teleconsultation technology as the technology was reported to comply
with medico legal and has a trustworthy measure to protect patient data in terms of its
privacy and confidentiality. The mean and SD scores for all items are shown in Table
6.12 with an acceptable reliability coefficient α of 0.923.
Table 6.12 Measurement Items and Scores of Trust in Technology
Item

Measurement

Mean

SD

C19

I think teleconsultation is secure to be used for referral

6.26

.731

C20

I think teleconsultation is reliable in executing medical tasks
(e.g. consultation and diagnosis)
I think teleconsultation is will not result in falsity in communication
between doctor and specialist.
I think teleconsultation complies with medico legal and safe to be used.

6.19

.705

6.17

.822

6.15

.883

I think teleconsultation has a security measure to protect patient data in
6.07
terms of its privacy and confidence.
Note: N = 72; Reliability Coefficient (α) on five items = 0.923; Overall Means = 6.169

.845

C21
C22
C23

Implementation Related: Facilitating Conditions
The measurement of Facilitating Conditions was represented by eight items labelled as
category C24, C25, C26, C27, C28, C29, C30 and C31 as illustrated in Table 6.13. In
general, most respondents revealed moderate to high level of facilitating conditions in
the process of delivering health services using teleconsultation. The mean and SD
scores for all items are shown in Table 6.13 with an acceptable reliability coefficient α
of 0.722. According to the responses, the highest score of facilitating condition was
found to be associated with the provision of training whilst the least score of facilitating
conditions was found to be associated with the stability of network and connectivity.
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Table 6.13 Measurement Items and Scores of Facilitating Conditions
Item

Mean

SD

6.10

.842

There is specialized instruction on hardware and software (system manual)
6.01
concerning TC system is available to the user
C26 My Supervisor (e.g. HOD) obviously supports and encourages the
6.11
utilization of teleconsultation system.
C27 There is provision of training to facilitate the utilization of teleconsultation
6.19
system.
C28 Teleconsultation equipment is accessible within walking distance when I
5.65
want to use it.
C29 Most of the time, all necessary equipment are complete and sufficient for
5.64
me to conduct a teleconsultation system.
C30 Most of the time the teleconsultation network is always stable and rarely
5.13
shut down.
C31 There were talks or briefing (or something alike) held as part of the
6.08
awareness programs to attract the use of teleconsultation.
Note: N = 72; Reliability Coefficient (α) on eight items = 0.722; Overall Means = 5.865

.847

C24

Measurement
A specific person (champion or assistant) is available during difficulties

C25

.797
.882
.875
.810
.871
.783

Job Workload
The measurement of Job Workload was represented by four items labelled as category
C32, C33, and C35 as illustrated in Table 6.14. In general, the results revealed that there
was no statistical evidence showing that the respondents regard job workload as a
significant constraint in the process of delivering health services using teleconsultation.
This is evident when the majority of means score fall somewhere in between the score
of ‘Disagree A Little’ (Scale 3) and ‘Neutral’ (Scale 4). The mean and SD scores for
items C32, C33, and C35 are shown in Table 6.14 with an acceptable reliability
coefficient α of 0.746.
Table 6.14 Measurement Items and Scores of Job Workload
Item

Mean

SD

4.53

1.472

C33

I am swamped with work and therefore have no time to attend
teleconsultation training
I am swamped with work and have no time to use teleconsultation

3.58

1.371

C34

Using teleconsultation will increase the unnecessary workload.

3.28

1.663

C32

Measurement

Note: N = 72; Reliability Coefficient (α) on eight items = 0.746; Overall Means = 3.796

Teleconsultation Environment and Health Care Context: Service Need
The measurement of Service Need was represented by five items labelled as category
C35, C36, C37, C38, and C39 as illustrated in Table 6.15. In general, most respondents
perceived teleconsultation technology as a means to support hospital organization and
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health care providers to provide health services to patients under constrained resources
and critical conditions. The mean and SD scores for all items are shown in Table 6.15
with an acceptable reliability coefficient α of 0.813. The highest score was found on
item C39 that exhibited teleconsultation could be a significant tool to save patient life
and reduce mortality with the mean score of 6.58 and the lowest standard deviation
(.496).
Table 6.15: Measurement Items and Scores of Service Need
Item

Mean

SD

6.06

1.005

6.40

.573

6.24

.702

C38

I think using teleconsultation could reduce patient transfer or admissions
from primary to tertiary hospital.
I think teleconsultation could quicken the process to get specialist consent
and access in critical conditions.
I think teleconsultation would reduce travel time and cost from primary to
(or from) tertiary health centre.
I think teleconsultation could improve the unmet patient need.

6.24

.593

C39

I think teleconsultation could save patients’ life.

6.58

.496

C35
C36
C37

Measurement

Note: N = 72; Reliability Coefficient (α) on six items = 0.813; Overall Means = 6.303

6.4.2 Exploring Demographic Factors
In regard to examining the existence of demographic influence on the adoption of
teleconsultation technology, the researcher chose to use dichotomous questions in the
survey which were grouped under Part C of the survey questionnaire. This was because
the actual population were lopsided in nature, such that most of the users were using
teleconsultation technology for neurosurgical purpose and most of these neurosurgical
cases fall under emergency that require urgent attention. Due to those facts, the
demographic factors were measured by the dichotomous scale and were analysed based
on the frequency of responses. Therefore the responses were rather explored based on
the overall respondents’ beliefs and opinions. Part C of the survey questionnaire asked
for respondents’ opinions relating to demographic influence of on the adoption of
teleconsultation technology and these include (i) medical specialty, (ii) distance
between referring and receiving hospitals, (iii) type of hospital, (iv) presence of visiting
specialist, and (v) presence of alternative to teleconsultation technology under study.
This is presented in Table 6.16.
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Table 6.16 Demographic Influence
Percentage (%)
Questions
1. Do you think that the use of teleconsultation technology in Malaysia is
affected by type of discipline?
(e.g. Users seeking for neurosurgery advice would tend to use
teleconsultation technology more than other disciplines)
2. Do you think that the distance between referring and receiving hospitals
may affect the tendency to use of teleconsultation technology?
(e.g. The closer the referring hospital to the specialist hospital, the more
teleconsultation may be used)
3. Do you think that type of hospital may affect the tendency to use of
teleconsultation technology?
(e.g. State hospital may use teleconsultation technology more than other
type of hospitals)
4. Do you think the presence of visiting specialist may affect the tendency to
use of teleconsultation technology?
(e.g. Users would tend to use less teleconsultation technology when visiting
specialist is present)
5. Do you think the presence of alternatives to teleconsultation may affect
the tendency to use of teleconsultation technology?
(e.g. Users would tend to use less teleconsultation technology when MMS
alternative is present)
Note: N = 72; Y =Yes; N = No; DN = Don’t Know

Y

N

DN

81.9

12.5

5.6

63.9

11.1

25.0

80.6

13.9

5.6

79.2

1.4

19.4

56.9

41.7

1.4

In the first question “Do you think that the use of teleconsultation technology in
Malaysia is affected by type of discipline?”, 59 (81.9%) answered ‘Yes’, 9 (12.5%)
answered ‘No’ and 4 (5.6%) answered ‘Don’t know’. This suggested that a large
percentage of the respondents were aware that teleconsultation technology was
predominately used in certain specialties.
In the second question “Do you think that the distance between referring and receiving
hospitals may affect the tendency to use of teleconsultation technology?” 46 (63.9%)
answered ‘Yes’, 8 (11.1%) answered ‘No’ and 18 (25%) answered ‘Don’t know’. This
suggested that a large percentage of the respondents agreed that the distance between
two participating hospitals may affect the way teleconsultation technology was being
utilized.
In the third question “Do you think that type of hospital may affect the tendency to use
of teleconsultation technology?” 58 (80.6%) answered ‘Yes’, 10 (13.9%) answered ‘No’
and 4 (5.6%) answered “Don’t Know”. This suggested that a large percentage of the
respondent agreed that the tendency of using teleconsultation technology could be
moderated by the type of hospital per se.
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In the fourth question “Do you think the presence of visiting specialist may affect the
tendency to use of teleconsultation technology?”, 57 (79.2%) answered ‘Yes’, 1 (1.4%)
answered ‘No’ and 14 (19.4%) answered ‘Don’t Know’. This suggested that a large
percentage of the respondent agreed that the teleconsultation technology adoption could
be moderated by the type presence of visiting specialist. This indicated that if there were
visiting specialist service in that hospital, there would be lesser utilization of
teleconsultation.
In the fifth question “Do you think the presence of alternatives to teleconsultation may
affect the tendency to use of teleconsultation technology?, 41 (56.9%) answered ‘Yes’,
30 (41.7%) answered ‘No’ and 1 (1.4%) answered ‘Don’t Know’. This suggested a
slight majority of the respondents agreed that the teleconsultation technology adoption
could be moderated by the presence of other alternatives to teleconsultation technology
under study. This indicated that if there were visiting specialist service in that hospital,
there would be lesser utilization of teleconsultation. As a whole based on the findings,
all demographic factors addressed in this study could be potentially presented as
moderators in the process of teleconsultation utilization.
In the context under study, based on the preliminary investigation, the prime
teleconsultation activities were found to be related with medical support involving
image transfer along with patient history report and then followed up with consultation
over the system or telephone. Most of teleconsultation cases were based on the need for
specialist consent and advice for the health providers at the referring hospital to further
manage the patient. In the context of this study, emergency environment involves acute
emergency patients requiring brain or spine attention (in the case of neurosurgery) and
acute chest pain (in the case of cardiology) that require urgent specialist intervention
and shall be admitted. In the acute emergency setting, when a patient was admitted to
the emergency and trauma department that has first-level imaging diagnosis facilities
(e.g. CT, ECG and X-Ray), the referring doctor would create a teleconsultation case by
loading the respective images together with patient clinical history and clinical
examination findings. Meanwhile, the patient would need to be stabilized as to be
transported to tertiary care hospital. At the very best, the case would be picked up and
responded by the in charge medical officer as immediate as possible with less than 3
hours response time at the receiving workstation. In a minor emergency setting
225

involving semi-urgent cases, patients are likely to be advised by specialist to remain in
the local hospital. The follow-up teleconsultation is likely to be made in this condition.
On the other hand, the non-emergency environment involves patients who are likely to
be treated under routine management as outpatients. These patients would visit a
hospital or clinic that provides teleconsultation facilities for diagnosis or treatment to
seek for medical advice and treatment and shall not be admitted (e.g. in the case of
dermatology and radiology). For example in the case of dermatology, a patient would
come to any allied health facility to undergo routine check-up. If the in charge doctor
felt that the patient needed teleconsultation referral, the patient would be registered into
teleconsultation system together with the attachment of his or her medical history and
preliminary clinical findings. The skin images will be captured and subsequently
uploaded into the system as to enable further diagnosis by a dermatologist at the referral
centre. The case is usually responded between one and five working days. A follow-up
teleconsultation would be made upon requirement by the specialist.
Basically, the teleconsultation technology is utilized by two main end users namely
sender and receiver who have the access to the application and both of them reside in
the participating hospitals namely referring (for sender) and referral hospital (for
receiver) respectively. The sender is a medical officer or medical assistant at primary
hospital who is in need to get access to specialist in order to obtain further directive on
patient management. The sender will access the teleconsultation system with his or her
specified login ID and password and then fill in the necessary patient details and report
together with the clinical inquiries to be sent over to the consultant at the referral
(tertiary) hospital. Subsequently, the in charge health care provider at the referral centre
will retrieve the image along with the corresponding patient details and then will either
consult the case immediately or forward it to the other specialist in the same hospital.
Apparently, the teleconsultation service was apparently lopsided. The service was made
available more for neurosurgery discipline and for that reason the data were suitable to
be explored based on the overall responses of the participants irrespective of a particular
discipline. Further, based on the health care settings of the phenomenon understudy,
hypothesis 1 and 2 were set out to determine whether there are differences between the
level of user acceptance in two organizational settings: (i) between emergency and non226

emergency environment, and (ii) between referring and referral hospital. These
hypotheses are as follows:
Hypothesis 1: There is a significant difference between the level of user acceptance for
emergency and non-emergency environment.
Hypothesis 2: There is a significant difference between the level of user acceptance for
referring and referral hospital.
Subsequently, prior to exploring whether there is a significant difference between the
mean of two sets of data, the assumption of normality was tested. Subsequently, the
computation of Mann-Whitney U test was performed on the data as the data have
violated the normality assumption. The result of tests of normality using Kolmogorov
and Shapiro-Wilk is attached in Appendix G. The Mann-Whitney U test is a nonparametric test used to analyse the difference between the medians (Allen, 2008) of
samples of emergency and non-emergency environment concerning BI (acceptance).
The test was also used to analyse the difference between the medians of samples of
referring and referral hospital, concerning BI. The result is shown in Table 6.17. Based
on Table 6.8, the mean of BI was calculated as:
BI = (C1+ C2 + C3) / 3

Table 6.17 Results of Comparison between Organizational Settings
Subject

Setting

N(72)

Mean
Rank

42

37.67

30

34.87

43

41.15

29

30.09

Emergency
A. Environment
Intention to Use
(BI) /
Acceptance

NonEmergency
Referring
B. Hospital
Referral

Asymp.
Sig
.561

.049

Notes: N Asymp. Sig. (2-tailed), confidence level (95%), α(.05)

The test was performed to know whether there is any significant difference in the
acceptance of teleconsultation between emergency and non-emergency environment. As
shown in Table 6.13, the probability value (Asymp. Sig) obtained from SPSS 17.0 for
Windows was larger than the predetermined alpha value (.05). Likewise, the test was
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also performed to know whether there is any significant difference in the acceptance of
teleconsultation between referring and referral hospital. As a result, the probability
value (Asymp. Sig) obtained from SPSS 17.0 for Windows was .049 slightly smaller
than the predetermined alpha value (.05). In summary, the results provide no evidence
to suggest that there is a significant difference between teleconsultation acceptance in
the emergency and non emergency settings. However, there is a significant difference
between the participants’ acceptance of teleconsultation technology at referring and
referral hospital. According to the mean rank, the technology was embraced more by the
users at the referring hospitals as compared to the referral hospitals. The overall
conclusions are made at the confidence level of 95%.
Further, a test was performed to know whether there is any significant difference in the
acceptance of teleconsultation between less experienced and experienced user. The
probability value (Asymp. Sig) obtained from SPSS 17.0 for Windows was larger than
the predetermined alpha value (.05). A test was also performed to know whether there is
any significant difference in the acceptance of teleconsultation between active and nonactive user. As a result, the probability value (Asymp. Sig) obtained from SPSS 17.0 for
Windows larger than the predetermined alpha value (.05). The result is shown in Table
6.18. In summary, the results provide no evidence to suggest that there is a significant
difference between less experienced and experienced users of teleconsultation in their
acceptance towards teleconsultation technology. Likewise, there is no significant
difference between the active and non-active users towards the acceptance of
teleconsultation technology. Both conclusions are made at the confidence level of 95%.

Table 6.18 Results of Comparison between Users Background
Subject

Intention to
Use (BI) /
Acceptance

Setting
A. Teleconsultation
Exposure

Less
Experienced

N(72)

Mean Rank

31

37.61

Asymp.
Sig
.993

Experienced
Active
B. Level of Use
Non-active

Notes: N Asymp. Sig. (2-tailed), confidence level (95%), α(.05)
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41

35.66

36

38.29

36

34.71

.979

As the data were collected during the stage when the new teleconsultation technology
was recently implemented, it was hard to obtain the data pertaining to the actual system
use. However, participants were asked regarding their tendency to use the technology.
This study has divided the users according to the level of use. The active users are those
who have used teleconsultation for more than five transactions per month whereas nonactive users are those who normally perform less than five transactions per month. The
cross tabulation was performed to explore the distribution between users’ age and level
of use. The result is shown in Table 6.19.
Table 6.19 Age of Users According to Level of Use
Age Group
Level of Use

Total

Non Active

Count
%

Less than 28
years old
12
44.4%

Between 28 40 years old
21
58.3

More than 40
years old
3
33.3%

36
50.0%

Active

Count
%

15
55.6%

15
41.7%

6
66.7%

36
50.0%

Total

Count
%

27
100.0%

36
100.0%

9
100.0%

72
100.0%

Based on the result, the proportion of the active and non-active users among the
participants is equivalent. Each active and non-active user group accounted for 50% of
the total participants. The level of use is discussed according to the percentage of each
age group. More active users were reported in two age groups and these are those who
are less than 28 years and more than 40 years old whereas the result demonstrates that
those who are between 28 – 40 years old are less active users. Hence, there is no strong
evidence to demonstrate that younger age group would use teleconsultation more
actively than users who were above 40.
Likewise, cross tabulation analysis was performed to explore the distribution between
current ability to use computer in general and the level of use. The result is shown in
Table 6.20.

229

Table 6.20 Computer Literacy According to Level of Use
Level of current ability to use computers in general
Total

Level of Use
Non
Active

Count
%

Below
Average
0
.0%

Average
6
75.0%

Above
Average
11
52.4%

Good
17
48.6%

Excellent
2
28.6%

36
50.0%

Active

Count
%

1
100.0%

2
25.0%

10
47.6%

18
51.4%

5
71.4%

36
50.0%

Total

Count
%

1
100.0%

8
100.0%

21
100.0%

35
100.0%

7
100.0%

72
100.0%

Based on the result, it can be asserted that the active users of teleconsultation service
were those who have good and excellent computer ability.

6.5 Overview of Research Question Three
In relation to Research Question Three, statistics measurement was employed in this
section to answer two quantitative research objectives. The quantitative research
objectives that correspond to Research Question Three are to explore and understand the
relative importance of each factor in possibly affecting the adoption of teleconsultation
technology and then to find the correlations between the factors and teleconsultation
acceptance. Therefore the use of correlation coefficient as a measurement was intended
to explore the presence of relationship between factors addressed in this study thus to
examine how strong the pairs of variables were related. Thus, this could lead to a better
understanding of the data and make a better conclusion about the relationships between
factors.

6.5.1 Analysis of Relationship among Factors Using Correlation
A correlation coefficient was employed to quantify the strength of the relationship
between two variables (SPSS Inc, 2007). The correlation coefficient is a measure that
can yield the extent of a linear of relationship between two variables. This straight-line
relationship is indicated by the correlation coefficient score that fall between +1
(positive relationship) and -1 (negative relationship) in which the closer to +1 or -1 the
stronger the relationship. In social science research, significant values are often in the
range of 0.3 to 0.6 (SPSS Inc, 2007).
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Test of Hypotheses
As this study is interpretive research by nature in which the researcher would seek
patterns of meaning, understandings and definitions of the situations from a range of
people (Grbich, 2007) to increase understanding of critical issues related to
teleconsultation technology utilization phenomenon, there is no need of predefining
dependent and independent variables as the focuses should be given on the whole
complexity of human behaviour within the context under study. At the time the data
were collected, the new teleconsultation technology was implemented in stages. Some
hospitals were still waiting for their new hardware and infrastructure upgrade. In this
regard, the researcher used Behavioural Intention (BI) as a surrogate to actual utilization
behaviour and as BI is often used in measuring and determining technology adoption
success and often replaced with user’s actual behaviour towards system use (Ajzen,
1975). In the same way, system acceptance and use is an important element for the
measurement of information systems success (DeLone and McLean, 1992). In addition,
behavioural intention is the best indicator of system use (Sun and Zhang, 2006).
In order to achieve the objective of Research Question Three, a number of hypotheses
were formulated to examine the relationship among factors as well as between factors
and BI. Behavioural Intention was frequently used and referred as precedent of
teleconsultation utilization success in this subsection. The pair wise correlation was
used to explain the significance of the relationships thus to determine whether to accept
or reject the proposed hypotheses. As discussed in the previous subsection, the internal
consistency reliability was accessed by computing Cronbach’s alpha (α). As a result, all
values were above 0.70 and these values are within the acceptable range (Hair et al.,
1998). In summary, the result of the Cronbach alpha values and corresponding items
mean of each individual scale are shown in Table 6.21.
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Table 6.21 Measurement Reliability
Scale (Factor)

No. of Items

1.

Behavioural Intention

3

Cronbach’s
Alpha
0.854

2.

Perceived Usefulness / Benefit

6

0.881

6.287

3.

Perceived Ease of Use

5

0.868

5.936

4.

Service Need

5

0.813

6.303

5.

Trust in technology

5

0.923

6.169

6.

Facilitating Conditions

8

0.722

5.865

7.

Job Workload

3

0.746

3.796

8.

Positive Attitude

2

0.701

6.111

Total Item

Items
Mean
6.287

37

One of the objectives of the survey questions in Part B (Appendix C), is to measure the
strength of relationship between factors conceptualized in this study. Figure 6.1 is a
diagram to illustrate the research model used for quantitative analysis. The following
hypotheses were formulated to demonstrate how strong the pairs of variables were
possibly related:
(1) Hypothesis 1 (H1): Perceived usefulness (PU) and benefit will have a significant
positive influence on the use of teleconsultation technology.
(2) Hypothesis 2 (H2): Service Need (SN) will have a significant positive influence on
the use of teleconsultation technology.
(3) Hypothesis 3 (H3): Attitude (ATT) will have a significant positive influence on
the use of teleconsultation technology.
(4) Hypothesis 4 (H4): Perceived ease of use (PEOU) will have a significant positive
influence on the use of teleconsultation technology.
(5) Hypothesis 5 (H5): Facilitating-Condition (FC) will have a significant positive
influence on the use of teleconsultation technology.
(6) Hypothesis 6 (H6): TRUST will have a significant positive influence on the use of
teleconsultation technology.
(7) Hypothesis 7 (H7): Job Workload (JW) will have a significant positive influence
on the use of teleconsultation technology.
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PU
H1
SN
H2
ATT
H3
PEOU

UTILIZATION

H4
H5

FC

TRUST

H6
H7

JW

Figure 6.1 Research Model for Quantitative Analysis
Data from the survey were analysed using SPSS Version 17.0 for Windows. The
computation of correlation coefficient was done on the scales (factors) shown in Table
6.22. Since the researcher needed to explore whether the relationship between external
variables (factors) and Behavioural Intention (representing user acceptance and use)
would be positive or negative, the researcher has opted for the two-tailed test. The twotailed tests are common when the researchers are usually interested in all linear relations
involving either positive or negative direction (SPSS Inc, 2007). In order to calculate the
correlation coefficient between two factors, the average scores (means) of the items
representing the factors were computed. For example, the mean score of factor
Perceived Usefulness (PU) with Cronbach alpha value of 0.881 (six items) as indicated
in Table 6.21 was then calculated as:
PU = (PU1 + PU2 + PU3 + PU4 + PU5 + PU6) / 6
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The researcher elected Spearman's correlation coefficient since the scale data were
grossly non-normal. Furthermore, Spearman's coefficient is able to generate as much
information as the Pearson correlation coefficient and could offer high validity of results
(Altman, 1991). The result of statistical test of normality for each of the factor using
Kolmogorov and Shapiro-Wilk is attached in Appendix G. Indeed, in terms of
convergent validity, instruments items measuring the same factor are found to be
acceptably correlated with each other as attached in Appendix H. A summary of
hypothesis testing results using pairwise correlation test is shown in Table 6.22.
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Table 6.22 Results of Correlation Analysis between Factors
BI

PU

SN

ATT

PEO

FC

U
BI

1. PU

Correlation
Coefficient
Sig. (2-tailed)

1

N

72

Correlation
Coefficient
Sig. (2-tailed)
N

2. SN

Correlation
Coefficient
Sig. (2-tailed)
N

3. ATT

Correlation
Coefficient
Sig. (2-tailed)
N

4. PEOU

Correlation
Coefficient
Sig. (2-tailed)
N

5. FC

Correlation
Coefficient
Sig. (2-tailed)
N

6. TRUST

Correlation
Coefficient
Sig. (2-tailed)
N

7. JW

Correlation
Coefficient
Sig. (2-tailed)
N

.428**

TRUS

JW

T

1

.000
72
.550

72
**

.593**

1

.000

.000

72

72

72

.184

.320**

.000

.121

.006

72

72

72

.549

**

.205

.620

**

.585

1

72
**

.040

1

.084

.000

.000

.738

72

72

72

72

72

.228

.303**

.531

**

.327

**

.552

**

.000

.005

.000

.054

.010

72

72

72

72

72

.477

**

.533

**

.651

**

.293

*

.418

1

72
**

.402**

1

.000

.000

.000

.012

.000

.000

72

72

72

72

72

72

72

.084

.011

.099

.223

-.185

.053

-.028

.483

.928

.407

.060

.121

.658

.814

72

72

72

72

72

72

72

1

72

Notes: **. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

According to Cohen (1988), rs of .50 or larger represents a strong correlation whilst rs of
.30 - .50 represents a medium correlation. In relation to Hypothesis 1, Spearman’s
coefficient (rs) exhibited the presence of medium positive correlations between
Perceived Usefulness (PU) and Acceptance (BI), rs = .428, p < 0.01. In addition as
demonstrated in Table 6.21, the items mean score for Perceived Usefulness is 6.287
(Between Scale Agree and Strongly Agree). The result also exhibits that Perceived
Usefulness has significant correlations with Service Need (SN), Perceived Ease of Use
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(PEOU), Facilitating Conditions (FC) and Trust in Technology (TRUST) with all pvalues are less than 0.005 and correlation coefficient values between 0.3 and 0.7.
In relation to Hypothesis 2, Spearman’s coefficient (rs) exhibited the presence of strong
positive correlation between Service Need (SN) and Acceptance (BI), rs = .550, p <
0.01. In addition as demonstrated in Table 6.21, the items mean score for Service Need
is 6.303 (Between Scale Agree and Strongly Agree). The result also exhibits that
Service Need has significant correlations with all other factors (p < 0.001 and
correlation coefficient between 0.3 and 0.7) addressed in this study except for Job
Workload (JW) with p-value of 0.483 that is greater than 0.05.
In relation to Hypothesis 3, Spearman’s coefficient (rs) exhibited the presence of strong
positive correlation between Attitude (ATT) and Acceptance (BI), rs = .549, p < 0.01. In
addition as demonstrated in Table 6.21, the items mean score for Service Need is 6.111
(Between Scale Agree and Strongly Agree). The result also exhibits that Attitude (ATT)
has significant correlation with Service Need (SN) with p-value less than 0.01 and
acceptable correlation coefficient of 0.320 (more than 0.30). However, Attitude does not
reveal significant correlations with other factors since the correlation coefficient values
are either less than 0.30 or corresponding p-values are greater than 0.
Conversely in relation to Hypothesis 4, Spearman’s coefficient (rs) exhibited there is no
significant correlation between Perceived Ease of Use (PEOU) and Acceptance (BI), rs
= .205, p > 0.05). Therefore the result suggests that Perceived Ease of Use is not
statistically correlated with the use of teleconsultation technology. As demonstrated in
Table 6.21, the items mean score for Perceived Ease of Use is 5.936 (Between Scale
Agree a Little and Agree) indicating that even though the majority of respondents
agreed that teleconsultation was user friendly, easy to use and easy to learn but it was
statistically not proven to have positive influence on the utilization. Nevertheless, the
result exhibits that Perceived Ease of Use (PEOU) has significant correlations with
Service Need (SN), Perceived Usefulness (PU), Trust in Technology (TRUST), and
Facilitating Condition (FC) with all p-values are less than 0.01 and correlation
coefficient values between 0.3 and 0.7.
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In relation to Hypothesis 5, Spearman’s coefficient (rs) exhibited the presence of strong
positive correlation between Facilitating Condition (FC) and Acceptance (BI), rs = .531,
p < 0.01. In addition as demonstrated in Table 6.21, the items mean score for
Facilitating Condition is 5.865 (Between Scale Agree a Little and Agree). The result
also exhibits that Facilitating Condition has significant correlations with Service Need
(SN), Perceived Usefulness (PU), Trust in Technology (TRUST), and Perceived Ease of
Use (PEOU) with all p-values are less than 0.01 and correlation coefficient values
between 0.3 and 0.7. Further, the following correlation analyses were set out to
determine

whether

the

facilitating

conditions

influence

the

acceptance

of

teleconsultation technology. The result of the correlation analysis for each aspect is
shown in Table 6.23. Each of aspects has been labelled as the following:
A. In house technology support
B. Availability of specialized instruction on teleconsultation system (system readiness)
C. Support from HOD
D. Provision of Training
E. Placement of Workstation
F. Completeness of Equipment
G. Stability of Network
H. Awareness Program

Table 6.23 Correlation Coefficients between Each Facilitating Condition and
Acceptance
A
BI

Correlation
Coefficient (rs)
Sig. (2-tailed)
N

.556

B
**

.367

C
**

.276

D
*

.565

E

F

G

**

H

.229

.144

-.076

.423**

.000

.002

.019

.000

.053

.229

.526

.000

72

72

72

72

72

72

72

72

*. Correlation is significant at the 0.05 level (2-tailed).
**. Correlation is significant at the 0.01 level (2-tailed).

Spearman’s coefficient (rs) exhibited the presence of strong positive correlations
between in-house technology supports (Item A) and acceptance, rs = .556, p<0.01 as
well as between provision of training (Item D) and acceptance, rs = .565, p<0.01.
According to Cohen (1988), rs of .50 or larger represents a strong correlation whereas rs
of .30 - .50 represents a medium correlation. This signified that the higher the technical
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supports and provision of training for teleconsultation service, the higher the acceptance
of teleconsultation technology among users. Spearman’s coefficient also indicated the
presence of medium positive correlations between provision of system manual (Item B)
and acceptance, rs = .367, p<0.05 as well as between awareness program (Item H) and
acceptance, rs = .423, p<0.01. Other items were indeed not adequately significant (p >
0.05) to have been correlated with the acceptance of teleconsultation technology.
Overall, item A, B, D and H were found to be significant to correlate with BI, indicating
there were positive associations between acceptance and in-house technology support,
provision of system manual, provision of training and awareness program respectively.
The support from HOD (item C) has shown a weak correlation with the acceptance of
teleconsultation technology in Malaysia. On the other hand, item E, F, and G were
found not significant to correlate with BI, indicating that there were no relationships
between acceptance of teleconsultation and placement of workstation, completeness of
equipment, and stability of network respectively.
In relation to Hypothesis 6, Spearman’s coefficient (rs) exhibited the presence of
medium positive correlation between Trust in Technology (TRUST) and Acceptance
(BI), rs = .477, p < 0.01. Therefore the result suggests that Trust in Technology
(TRUST) has positive influence towards the use of teleconsultation technology. In
addition as demonstrated in Table 6.21, the items mean score for Trust in Technology is
6.169 (Between Scale Agree a Little and Agree). The result also exhibits that Trust in
Technology (TRUST) has significant correlations with all other factors (p < 0.001 and
correlation coefficient between 0.3 and 0.7) explored in this study except for two factors
that were Job Workload (JW) with p-value of 0.483 and (more than 0.05) and Attitude
(ATT) with weak correlation coefficient of 0.293 (rs < 0.3).
In relation to Hypothesis 7, Spearman’s coefficient (rs) exhibited there is no significant
correlation between Job Workload (JW) and Acceptance (BI), rs = .008, p > 0.05).
Therefore, the result suggests that Job Workload (JW) is not statistically correlated with
the use of teleconsultation technology. In addition as demonstrated in Table 6.21, the
items mean score for Job Workload (JW) is 3.796 which indicates neutral response in
relation to Job Workload’s role in influencing teleconsultation utilization behaviour.
The result also exhibits that Job Workload (JW) is not significantly correlated with all
other factors (p-values > 0.05) thus the corresponding correlation coefficients (rs) are
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near to zero indicating that there is no relationship between Job Workload and other
factors as well.

6.6 Chapter Summary
Chapter Six has presented and discussed the results of the quantitative study in response
to three research questions outlined in Chapter One. Quantitative data were obtained
through a survey questionnaires consist of two parts namely Part A and Part B. Part A
of the questionnaires was designed to collect information about user profiles and
information concerning teleconsultation activities and was mainly used to answer
research questions that were related to group comparisons. Part B was used to answer
research questions that were related to exploring factors of teleconsultation acceptance.
Descriptive, frequency analysis and reliability analysis were performed to answer
Research Question One and Two whilst correlation was employed to answer Research
Question Three.
What follows in the next chapter are the triangulation and embedded results of both
qualitative and quantitative findings.
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CHAPTER SEVEN
ANALYSIS AND RESULTS PART THREE:
TRIANGULATION AND MERGED RESULT

7.1 Introduction
This chapter provides a discussion of both the qualitative and quantitative data in
respect of each of the research questions. In order to discuss both strands of data and to
draw the final conclusions upon the merged data, the direction of the mixed methods
conclusion is clearly placed. In parallel with the interpretive concept applied in this
study, this research is predominately qualitative. Hence, a superior emphasis is placed
on the qualitative method to conclude the overall findings.

7.2 Brief Overview of Qualitative and Quantitative Approach
Two different findings from both qualitative and quantitative have been presented in the
previous chapters, these being Chapter Five and Chapter Six for qualitative and
quantitative respectively. Both data were used to answer the same research questions
which were developed based on the conceptual framework addressed in Chapter Three.
Before commencing the data collection, a preliminary study was conducted to confirm
the relevancy of the issues addressed in the conceptual framework thus pilot study was
also carried out in order to improve the research tools used in this study.

In relation to qualitative study, evidence and data were gathered through semi-structured
interviews involving 28 participants of teleconsultation implementation. In relation to
quantitative study, data were gathered through a survey engaging 72 health care
providers who practice in the participating hospitals.

The samples used in both

qualitative and quantitative methods were drawn from the similar population to avoid
systematic bias in the overall interpretation (Cavana et al., 2001). The purposive
sampling was applied involving key informants to respond to qualitative investigation
and health care providers to respond to quantitative survey. The participation was based
on initial permission and individual voluntary basis. A total of 28 participants
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comprised of users and champions of the technology took part in the qualitative
interviews. On the other hand, the study identified a sample of 165 health providers
from the target population who were qualified to participate in the survey.
Consequently, the study received 72 valid questionnaires (response rate of 43.6%)
which helped triangulate the qualitative result.

7.3 Type of Data for both Qualitative and Quantitative
The aim of the study was to explore the phenomena of teleconsultation acceptance in
Malaysia and to develop an understanding of the important aspects constituting the
phenomena. Overall, this study has three research questions to guide investigations and
to discover the unknown phenomenon of interest. Despite having different ways of
answering the research questions, generally the analyses of both qualitative and
quantitative data in this study were intended to (i) describe the phenomenon of interest,
(ii) identify and explore the relevant aspects regarding the phenomenon of interest, (iii)
find significant differences between groups or settings, and (iv) discover significant
relationships among factors constituting the phenomena of interest.

Answers to qualitative inquiries (interviews) were mainly narrative in form. The
qualitative (thematic) data analysis is the analysis of narrative data which were based on
the identified issues addressed in conceptual framework. Some of these narrative
descriptions were categorized into main and sub themes which were presented in the
matrix tables to enhance the understanding of the phenomenon of interest by describing
the essence of lived experience. All of these issues were situated in the conceptual
framework used to guide the research. Even though the issues addressed in the
conceptual framework were mostly brought forward as a result of literature review, this
study has also considered some emerging issues gained from the preliminary study.

Answers to quantitative inquiries (survey) were numerical in form thus arranged in
tables and in this study most of the results have been derived from the SPSS output
statistical view to ensure consistency in translating the output. The quantitative data
analysis involved various types of numeric data and statistical techniques. The use of
the statistical data in this study was to help complement the qualitative findings as well
as to validate the themes being situated in the conceptual framework. The analyses
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associated with the operationalisation of theory validation (confirmation) were omitted
in this study as the aim of the analyses was primarily interpretive and the discussion
remained at the thematic concept level. Further, due to the limited sample size in the
study and also violation of normality assumption on the data, statistical analyses were
only limited to descriptive and non parametric tests.

7.4 The Direction of Mixed Methods
The research methodology of this study was based on triangulation design and a onephase approach, in which the qualitative and quantitative data are collected and
analysed separately and then the different results are used to validate, confirm and
corroborate qualitative result with the quantitative results (Creswell and Clark, 2007).
Prior to answering the mixed methods questions, it is important to establish the merging
direction. According to Morse (1991), the first step in qualitative-quantitative
triangulation is to determine whether the study is primarily qualitative or quantitative.
Therefore, this study utilizes a qualitative priority such that a superior emphasis is
placed on the qualitative method to conclude the overall findings thus this is in parallel
with the interpretive concept applied in this study. On the other hand, quantitative
method is used to support and confirm the relevant findings of qualitative. This chapter
therefore works on the similarities and differences of findings between qualitative and
quantitative thus conclude and explain the findings in the form of qualitative data
display.

7.5 The Analysis of Mixed Methods
The procedures for the concurrent mixed methods data analysis involved two stages of
analysis (Creswell and Clark, 2007) thus this study has used these stages as guidelines
in triangulating both data sets as discussed in Chapter Four. In the first stage, both data
were analysed separately and the result have been presented in separate chapters.
Results and finding of qualitative and quantitative study have been presented in Chapter
Five and Chapter Six respectively. In the second stage, both data were merged in order
to relate and compare the results. As a result of data merging, the study was able to
answer the mixed methods questions associated with the triangulation design. Hence,
the interpretation and discussion can be made based on the overall results. In this
regard, several related questions were addressed as guidelines, these being: (i) to what
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extent do the questions in the survey support the qualitative results? (ii) to what extent
the same data types concerning theme confirmation corroborate with each other?, and
(iii) what are the similarities and differences between two datasets?.

Two interpretation procedures proposed by Creswell and Clark (2007) were considered
in order to create a valid mixed methods interpretation, these being: (i) transforming one
type of data into qualitative or quantitative datasets so both data are comparable, or (ii)
comparing the data without transformation but merely through discussion or a matrix
table. These methods were also supported by supported by Teddliee and Tashakkori
(2009). This study has applied the second method and in this context the comparison
held without transforming the data. Further, as this study utilized a qualitative priority,
two major principles in thematic analysis were used and these were referred as the
similarity (overlapping) and contrast (non-overlapping) principles (Teddliee and
Tashakkori, 2009). In this study, there are three main research questions need to be
answered. The quantitative finding was used to either complement or confirm the
qualitative result as the main research strand in this research relies on the qualitative
endeavour. The dimensions of research questions among qualitative, quantitative and
mixed methods are summarized and shown in Table 7.1.

Table 7.1 Functions of Mixed Methods According to Research Question
Research Question

Function of
Qualitative

Functions of
Quantitative

Mixed Methods form
of data

One

Main

Complementary

Narrative plus numeric

Two

Main

Complementary and
Confirmation

Narrative plus numeric

Three

Main

Complementary and
Confirmation

Narrative plus numeric

Basically the research was a phenomenological study. Thus, the aim of the study was to
explore and understand the phenomena of teleconsultation acceptance in Malaysia and
to develop an understanding concerning the important aspects constituting the
phenomena through understanding the significant essence from the lived phenomenon
gained from the key informants who involved in the adoption of the technology.
Therefore, it was important for this study to exhibit the roles played by both research
strands. As shown in Table 7.1, all the research questions were mainly explained by
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qualitative approach thus quantitative data were used to either complement or confirm
the main findings. Accordingly, the process of triangulating the data sets were
performed by fulfilling each of the research objectives associated with the respective
research questions addressed in this study.

7.5.1 Result of Mixed Methods for Research Question One
Research Question One would be answered by fulfilling two objectives: (i) to describe
and understand the processes and activities involved during the adoption of
teleconsultation within hospital in Malaysia and (ii) to discover how these activities and
processes may influence the way teleconsultation technology is used. From the
qualitative strand, the question was answered through the presentation of narrative
information coupled with the use of matrix tables and flow charts to give
diagrammatical illustration of the utilization process according to the interview data. On
the other hand, the answer was also furnished by several frequency analyses performed
on the survey data to complement the illustration of narrative approach. The quantitative
was used to provide information derived from descriptive and frequency analysis.

As a result, a detailed description of activities and processes was developed to provide
the understanding of utilization phenomenon involving several dimensions within the
adoption process. Through the description of the phenomenon, the researcher affirmed
that the nature of activities and processes of teleconsultation utilization has played a
significant role in determining the way teleconsultation is used. On the other hand, the
role of survey (quantitative) was to furnish thus complement the information with
descriptive information concerning the types and volume (tendency) of use anticipated
by participants who practiced in the adopting hospitals. The presentation of the mixed
methods findings for Research Question One is made through matrix table. The
summary of significant findings when both data were merged is shown in Table 7.2.
Research Question One was predominantly answered through qualitative approach in
Chapter Five while quantitative data was used to furnish the findings from the
numerical perspective. Hence, the outlines of the aspects were drawn into Table 7.2
exhibiting the complementary effect as a result of the overlapping and non-overlapping
issues between qualitative and quantitative.
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Table 7.2 Summary of Answers to Research Question One
Aspect

Source of
Findings

Summary of significant findings to the aspect

1. The latest
teleconsultation in
Malaysia in
general

Qualitative
(Section 5.4.2 )

Even though teleconsultation in Malaysia had been
introduced earlier, at that time it was not successfully
embraced. Thus, a full adoption of the technology could
not be materialized as the technology was merely
considered as trial version. In the recent implementation
which started in early 2010, all of the participating
hospitals were furnished with new sets of equipment.
The technology was regarded as new thus the
implementation cannot be considered as a continuous
project.

Quantitative
(Section 6.3.1)

The majority of the current users have been exposed to
the new teleconsultation technology whether through the
use of the technology or exposure obtained during
teleconsultation training and seminar. Based on the
number of transaction, the uptake was reported fairly
encouraging based on the statistics showing 50% of the
current users have been using teleconsultation actively.

Qualitative
(Section 5.4.3,
Figure 5.3)

The prime teleconsultation activities were found to be
related with medical support involving image transfer
along with patient history report and then followed up
with consultation over the system or telephone. Most of
teleconsultation cases were based on the need for
specialist consent and advice to further manage the
patient. Most of the teleconsultation cases were mainly
transmitted to obtain consent or diagnostic advice from
specialists due to absence of resident specialist. Hence,
activities solely for second opinion purpose were very
few reported because most of the cases were associated
with getting access to any possible specialist irrespective
of state boundaries.

2.

Teleconsultation
core activity and
operation

The utilization of teleconsultation was higher in
neurosurgery than other disciplines because most of the
participating hospitals were furnished with the
technology to help assist the neurosurgery services as
there was a severe restriction in manpower and other
available resources. Less use of teleconsultation in other
disciplines was due to less urgency and less volume of
patients for the respective disciplines. Unlike in the
emergency cases, the volume of transaction is higher.
These types of cases are commonly related to critical
and acute severe conditions for example head injury,
head trauma, spinal injury and stroke.
Quantitative
(Section 6.3.2)

Likewise, 94.4% of the use of teleconsultation was
reported to be associated with patient care management
and only 5.6% of the cases were related to solely second
opinion activities.
Similarly, it was also reported that most of the activities
of teleconsultation revolved around managing
neurosurgical cases which has accounted for 58.3 %
from total users. Thus of 36 active users who made
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3.

Processes in
teleconsultation

Qualitative
(Section 5.4.3)

active teleconsultation transaction (more than 5
transactions per month), 29 were among those who
managed neurosurgery cases.
The use of teleconsultation involved several interactive
steps between a sender and receiver. Type of advice
given by consultant could determine whether a followup teleconsultation would need to be made or not. This
phenomenon has somehow influenced the uptake. The
patient could be treated under one of these three major
conditions namely specialist intervention (emergency),
conservative management (emergency) and routine
management (non-emergency). Details concerning cases
involved in teleconsultation were provided in Chapter
Five.

4.

Functions of
stakeholders

Qualitative
(Section 5.4.3)

It was apparent that teleconsultation activities engaged
several group of stakeholders working towards a
successful patient management. Hence, the cooperation
among the stakeholders was very important in
influencing the adoption. The function of each
stakeholder was illustrated in the qualitative chapter.
There were four types of stakeholders who worked in
each participating hospital thus involved directly in the
teleconsultation activities namely sender, receiver,
system coordinator and project administrator of the
system.

5.

Procedures in the
environment

Qualitative
(Section 5.4.4)

There is service control which basically determines: (1)
Where to send cases and (2) What type of cases can be
sent through teleconsultation. All head of services (e.g.
radiology and neurology) are responsible to establish
those guidelines in accordance with the respective
service network decisions. Therefore, not all cases can
be sent through teleconsultation which in turn limits the
use.

6.

Teleconsultation
work flow

Qualitative
(Section 5.4.5,
Figure 5.4, 5.5)

Basically, based on the description of the interviews,
two general teleconsultation work flows have been
generated to support patient management. One was
described for emergency setting and the other one was
for non-emergency setting. Indeed, different imaging
diagnoses are carried out by different participating
disciplines. According to the work flow, some cases
would need a follow-up teleconsultation session. On the
other hand, some teleconsultation cases sessions were
done only at the initial phase as to determine whether the
patient should be physically referred for specialist
intervention or not. Once the patient was transported to
tertiary care, follow-up procedure was not applicable as
the patient case had been entirely moved to tertiary care.

7.

Requirements
needed to
conduct
teleconsultation

Qualitative
(Section 5.4.6,
Table 5.5)

Different hospital and specialty requires different
hardware and bandwidth requirement. In the recent
implementation, the mobile alert facilities as well as
bandwidth capacity were enhanced which in turn have
had positive influence on the uptake of the service.
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8.

Interplay
between
dimensions and
stages in
teleconsultation
acceptance

Qualitative
(Section 5.4.7,
Figure 5.6,
Table 5.6)

The study has confirmed four main dimensions in
relation to processes involved in teleconsultation
utilization as being described in the conceptual
framework. These are environment, implementation,
technology and individual. The context within which the
individual experiences multiple dimensions is
represented in Figure 5.3. The study has confirmed the
importance of environmental dimension in determining
how each of the teleconsultation activity started. Indeed,
the flow of teleconsultation utilization that was based on
dimensional activity-level has explained the uptake of
teleconsultation. Generally, it started with the need for
the service at the referring site. Subsequently, the follow
up activities would need to be supported with supportive
conditions in the implementation. The technology with
its attractive attributes would play an important role to
ensure this flow of activities through technology
persuasion. Finally, the end users (individual) would
decide on the acceptance based on their positive
intention and attitude towards the technology and
service.

Hence, the study suggests the importance of understanding the complexities of
teleconsultation activities and process. The study found that due to some service
limitation, not all types of cases can be sent via teleconsultation. Hence, the volume of
teleconsultation transaction has not reached its full potential. In other words, volume of
transaction does not necessarily determine successful acceptance of teleconsultation.
Indeed based on the overall result, the volume of transaction of teleconsultation was
partly influenced by the processes, core activities and procedures that were being
practiced in the participating hospitals.

Most of the transactions were not performed for managing second opinion cases but
almost all teleconsultation cases were transacted when there was no local or resident
specialist access. Indeed in terms of the utilization, cases related with emergency were
more encouraging as the cases needed urgent feedback.

Further based on the findings, the volume of transaction should not be a means to
measure the success of acceptance or adoption of teleconsultation as not all cases were
appropriate for teleconsultation. Hence, the study has used the intention of the users or
potential users to explore of teleconsultation acceptance and adoption. Further, some
cases required follow-up teleconsultation whereas some did not require follow-up
teleconsultation as the respective patient was entirely transferred to the referral hospital
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and teleconsultation was then no longer used for the respective case. The cooperation
among stakeholders towards patient management was apparently essential in enabling a
better adoption of the technology. The study has also revealed that the latest
teleconsultation was enhanced with the value added facility such as mobile alert coupled
with upgraded bandwidth which was believed to potentially accelerate the process of the
utilization of teleconsultation. The existing health care structure and lack of specialist in
certain disciplines have somehow determined the way teleconsultation was utilized in
health care facilities in Malaysia. It was apparent that the volume of utilization relied
heavily on the demand for the technology at the referring hospital due to the need for
specialist access.

The study has revealed the importance of understanding the nature of consultation
activities in the participating hospitals. Thus, effective interplay between dimensions
would determine a successful adoption of teleconsultation in MOH hospitals in
Malaysia. Overall, two objectives were fulfilled. The study has described the processes
and activities involved during the adoption of teleconsultation at the participating
hospitals in Malaysia and the association among activities and processes that may
influence the way teleconsultation technology was used.

7.5.2 Result of Mixed Methods for Research Question Two
In relation to Research Question Two, two research objectives were set out and these
are (i) to explore and understand the possible factors which may influence
teleconsultation utilization in Malaysia and (ii) to explore and understand the influence
of demographic factors on teleconsultation acceptance in Malaysia that may have
contributed to the uneven strides in utilization of teleconsultation phenomenon amongst
hospitals and specialties. From qualitative perspective, narrative approach was
employed coupled with the use of matrix tables utilizing within-case and cross-case data
display to answer Research Question Two. From quantitative perspective, descriptive
analysis was also performed on each individual variable using survey data to describe
the factors addressed in the conceptual framework engaging the use of the scores of
mean and standard deviation. These assessments were done through a mixture of
analyses on data in the form of 7-likert scales and dichotomous scale as well as
explorations of categorical data. The 7-likert scale was used to explore the critical
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factors which may influence teleconsultation acceptance and utilization in Malaysia.
Dichotomous scale assessment, Mann-Whitney U test and cross tabulation analysis
were used to explore the demographic factors that may have contributed to the uneven
strides in the acceptance of teleconsultation phenomenon across hospitals and
specialties whereas cross tabulation analyses were used to explore the distribution of
data across user profiles. Subsequently, the analyses have yielded useful understanding
concerning factors that were addressed in the conceptual framework as part of
fulfilment of Research Question Two.

As shown in table 7.3, these objectives were attempted to be achieved through an
exploratory mixed methods analyses considering two perspectives of data sets.
Research Question Two was predominantly answered using qualitative approach
involving interviews with key informants while quantitative data in the form of survey
results were used to support as well as to confirm the qualitative findings. The data
collection and analyses of both research strands were facilitated by the preliminary key
issues that were addressed in the conceptual framework. The subsequent mixed
methods data interpretation was done based on a complete picture of two datasets. The
general guideline was employed for analysing the concurrent mixed methods data
proposed by Creswell and Clark (2007). Prior to answering the mixed methods
questions, firstly the merging direction was set on. The overall mixed methods
interpretation procedure was primarily performed based on basic interpretive method
(Merriam, 2002a) and presented through a discussion matrix table. The general
relevancy of each of the aspects is shown in Table 7.3. The comparison concerning the
demographic influence between qualitative and quantitative is shown in Table 7.4.
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Table 7.3 The Relevancy of Aspects from a Mixed-Methods Perspective
Aspect

Qualitative
Chapter Five

Quantitative
Chapter Six

Mixed-Methods interpretation

The results of both data are
consistent. BI is relevant and may
influence teleconsultation use.
The results of both data are
consistent. ATT is relevant and
may influence teleconsultation
use.
The results of both data are
consistent. PU of the technology
is relevant and may influence
teleconsultation use.
The results of both data are
consistent.
PEOU
of
the
technology is relevant and may
influence teleconsultation use.

1.

Behavioural Intention
(BI)

Relevant
(Section 5.5.2,
Figure 5.7)

2.

Attitude (ATT)

Relevant
(Section 5.5.2,
Figure 5.8)

3.

Perceived Usefulness
and Benefit (PU)

Relevant
(Section 5.5.2,
Figure 5.9)

4.

Perceived Ease of
Use (PEOU)

Relevant
(Section 5.5.2,
Figure 5.10,
Table 5.8)

Relevant
(Section
6.4.1, Table
6.8)
Relevant
(Section
6.4.1, Table
6.9)
Relevant
(Section
6.4.1, Table
6.10)
Relevant
(Section
6.4.1, Table
6.11)

5.

Trust in Technology
(TRUST)

Relevant
(Section 5.5.2,
Figure 5.11,
Table 5.9)

Relevant
(Section
6.4.1, Table
6.12)

The results of both data are
consistent. TRUST is relevant and
may influence teleconsultation
use.

6.

Facilitating
Conditions (FC)

Relevant
(Section 5.5.2,
Figure 5.12,
Table 5.10)

Relevant
(Section
6.4.1, Table
6.13)

The results of both data are
consistent. FC is relevant and
may influence teleconsultation
use.

7.

Job Workload (JW)

Irrelevant
(Section 5.5.2,
Figure 5.13)

Irrelevant
(Section
6.4.1, Table
6.14)

The results of both data are
consistent. JW is irrelevant and
may
not
influence
teleconsultation use.

8.

Service Need (SN)

Relevant
(Section 5.5.2,
Figure 5.14,
Table 5.11)

Relevant
(Section
6.4.1, Table
6.15)

The results of both data are
consistent. SN is relevant and
may influence teleconsultation
use.

9.

Demographic (DE)

Relevant
(Section 5.5.3,
Figure 5.15,
Table 5.12)

Fairly
Relevant
(Section
6.4.2, Table
6.16 - 6.20)

Several DE are relevant and may
influence
and
moderate
teleconsultation use. Further
comparisons are shown in Table
7.4.

Relevant
(Section 5.5.2,
Figure 5.16,
Table 5.14)

Not
applicable as
the survey
questions are
fixed and
structured

Categories
emerged
from
qualitative participants are found
relevant and may influence
teleconsultation use as the issues
were mentioned by more than one
key informant.

10. Emerging Categories
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Table 7.4 Comparisons of Demographic Influence on Acceptance between
Qualitative and Quantitative
Aspect

Qualitative
Chapter Five
(Section 5.5.3)

Quantitative
Chapter Six
(Section 6.4.2)

Mixed-Methods interpretation

1. Type of
Hospital

Relevant

Agreed by 80%
participants.

The results of both data are
consistent. Type of hospital is
relevant
and
may
influence
teleconsultation acceptance.

2. Distance
between
Hospital

Relevant particularly in
non-emergency
case.

Agreed by 63.9 %
participants.

The results of both data are
consistent.
Distance
between
hospitals is relevant and may
influence
teleconsultation
acceptance particularly in nonemergency case.

3. Role in
Consultation

Relevant Acceptance is
higher at the
referring hospital

Significant result
yielded when
comparison made
between referring and
referral hospital.

The results of both data are
consistent. Role in consultation is
relevant
and
may
influence
teleconsultation acceptance.

4. Age

Relevant

No difference between
age group

The results of both data are not
consistent. Age may not present as a
strong
determinant
to
teleconsultation acceptance. Most
users at the specialist hospitals are
older than those in the referring
hospitals. The use level may not
differ.

5. Computer
Ability

Relevant

Active users were
those with good and
excellent computer
ability

The results of both data are
consistent. Computer ability of users
is relevant and may influence
teleconsultation acceptance.

6. Experience

Relevant

No difference between
experienced and nonexperienced users.

The results of both data are not
consistent. User experience may not
present as a strong determinant to
teleconsultation acceptance.

7. Urgency of
Case

Relevant

Insignificant result
yielded when
comparison made
between emergency
and non emergency
case.

The results of both data are not
consistent. Urgency of case may not
present as a strong determinant to
teleconsultation acceptance.

As shown in Table 7.3, ten aspects were used in answering the Research Question Two.
As a result, nine of these aspects are fundamentally relevant to the uptake of
teleconsultation in MOH hospitals in Malaysia. Based on both qualitative and
quantitative data, Job Workload was not present as a practical reason for not being able
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to conduct teleconsultation. Emerging issues were only derived from qualitative study
as the questions prepared for the survey are all close-ended. Overall, the results of both
qualitative and quantitative study in relation to Research Question Two are relatively
consistent.

In terms of demographic concern, both results provide evidence to suggest that
teleconsultation acceptance differs across type of hospital, distance between referring
and referral hospital, role of teleconsultation, and user’s computer ability. Interestingly,
user’s age, user’s experience and urgency of case were not present as strong factor to
influence teleconsultation acceptance.

7.5.3 Result of Mixed Methods for Research Question Three
For Research Question Three, the data collected were used to further explore the critical
factors identified in Research Question Two by exploring their significance towards the
acceptance of teleconsultation. Similarly, narrative approach was employed to answer
Research Question Three coupled with the use of matrix tables and these were reported
based on interview data. Information regarding critical aspects contributing to
ineffective teleconsultation adoption in the previous implementation was also examined.
The significant interview quotes concerning the effect of the factors on utilization and
acceptance were further analyzed. From the quantitative perspective, seven
corresponding hypotheses were developed and analyzed using correlation test to reveal
the significance of factors addressed in the conceptual framework. In relation to
Research Question Three, two research objectives were set out and these are (i) to
explore the relative importance of each factor in possibly affecting the acceptance of
teleconsultation and (ii) to generate a framework of teleconsultation acceptance in the
context of Malaysian government hospitals based on the overall interpretation of the
study. The result of mixed-methods for Research Question Three is shown 7.5.
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Table 7.5 Summary of Mixed Methods Findings in Relation to Research Question Three
Measurable
Factor

Presence of
relationship between
measurable factor and
BI (teleconsultation
acceptance)
Significant

2. Perceived
Usefulness
(PU)

Significant
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1. Service
Need (SN)

Level of influence towards teleconsultation acceptance (High, Moderate, Low, None)
Qualitative
(Section 5.6.2)

Quantitative
(Section 6.5.1)

Mixed Methods Conclusion

The need for teleconsultation is
critical as the technology has
been regarded as an important
tool
to
support
hospital
organization and health care
providers to provide health
services to patients under
constrained
resources
and
critical
conditions.
The
contextualized
needs
for
technology have been part of the
most important aspects in
determining the preliminary
uptake
of
teleconsultation
technology. It is apparent that
the use of teleconsultation is
driven by the pull of need for the
service to deliver health related
services to those in need in the
critical health care environment.

There is a high level of need for
teleconsultation service. In terms
of association to teleconsultation
acceptance, SN has a strong and
positive relationship. The higher
the SN, the higher the
acceptance.

High Influence
(Both qualitative and
quantitative are consistent)

Teleconsultation has been highly
regarded as a useful tool in
accelerating physicians’ routine
work. However, based on
qualitative
perspective,
the
attribute of the technology is
rather perceived as supportive
facet in encouraging the use.

There is high level of perceived
usefulness and benefits of
teleconsultation technology. In
terms
of
association
to
teleconsultation acceptance, PU
has a moderate and positive
relationship. The higher the PU,
the higher the acceptance.

High - Moderate Influence
(Both qualitative and
quantitative are consistent)

3. Perceived
Ease of Use
(PEOU)

Not Significant
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4. User’s
Attitude
(ATT)

Significant

5. Trust in
Technology
(TRUST)

Significant

The features of teleconsultation
are satisfying. However, aspect
like network congestion may
affect the ease of use of the
technology. Apparently the latest
features of teleconsultation have
met the users’ expectation.
Nevertheless, the uptake of the
technology is not originated
from the technological attributes
in isolation. Whether the
technology is sophisticated
enough to deliver the health care
service is not a critical issue of
concern if the need for the
technology is still formless.

There is high level of perceived
ease of use of teleconsultation
technology.
In
terms
of
association to teleconsultation
acceptance, PEOU has no
association with teleconsultation
acceptance.

Low - No Influence
(Both qualitative and
quantitative are fairly consistent)

Attitude of the users
generally positive thus
affected the use of
technology.

are
has
the

There is a high level of users’
attitude
in
adopting
teleconsultation service. In terms
of association to teleconsultation
acceptance, ATT has a strong
and positive relationship. The
higher the level of ATT, the
higher the acceptance.

High Influence
(Both qualitative and
quantitative are consistent)

Trust in technology appeared
significant in this study. Since
the
implementation
of
teleconsultation in the context
under study was fully manned by
the respective MOH body, the
utilization of the technology has
been in a trustworthy and
reliable setting.

There is high level of trust in
teleconsultation technology. In
terms
of
association
to
teleconsultation
acceptance,
TRUST has a moderate and
positive relationship. The higher
the TRUST, the higher the
acceptance.

High Influence
(Both qualitative and quantitative
are consistent)

6. Facilitating
Conditions
(FC)
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7. Job
Workload
(JW)

Significant

Not Significant

Facilitating conditions appeared
important in this study. Evident
concerning
the
facilitating
conditions were found in
network infrastructure, technical
assistance,
training,
and
equipment
conditions.
The
presence of these facilitating
conditions has helped in
accelerating the uptake of the
technology.

Overall, there is an acceptable
level of FC in the adoption of
teleconsultation. In terms of
association to teleconsultation
acceptance, strong and positive
relationships were found in inhouse technology supports and
provision of training whilst
moderate
and
positive
relationships were found in
availability of system manual
and awareness program.

High - Moderate Influence
(Both qualitative and quantitative
are fairly consistent)

Based on qualitative study, Job
Workload appeared not very
important. Thus, the issue is
invalid as the workload of
attending patient is the same
with or without teleconsultation.
It is just a matter whether the
technology is used as a primary
tool or otherwise.

Based on the items mean score,
JW was not found important.
Indeed, JW were found not
significant to correlate with
acceptance of teleconsultation,
indicating that there were no
relationship between acceptance
of teleconsultation and amount
of workload respectively.

No Influence
(Both qualitative and quantitative
are fairly consistent)

The results of both interviews and survey have confirmed the existence of evidence
concerning issues that were addressed in the conceptual framework of this study. The
analyses demonstrated the exploration of acceptance factors through descriptions of
interview excerpts thus triangulated by the demonstration of statistic finding to support
the interpretation of the overall result. As shown in Table 7.5, seven measurable factors
were used in answering the Research Question Three. As a result of mixed-methods
interpretation, five of these factors have shown strong relationships with
teleconsultation acceptance in hospitals in Malaysia and these are Service Need,
Perceived Usefulness of Technology, Trust in Technology, Users’ Attitude and several
Facilitating Conditions. Interestingly, the study has identified a weak relationship
between Perceived Ease of Use of the technology and teleconsultation acceptance whilst
Job Workload has no influence on teleconsultation acceptance. Hence based on the
mixed methods result, the framework representing teleconsultation acceptance in
Malaysia is illustrated in Figure 7.1.
Demographic:
(User Demographic,
Hospital Characteristics)

Human Behaviour:

Teleconsultation
Environment and
Healthcare Context:

(Attitude)

Technology Attributes:

Teleconsultation
Acceptance
(Intention to Use)

(Perceived Usefulness,
Perceived Ease of Use)

(Service Need)
Implementation Related:
(Objective Facilitating
Conditions, Trust in
Technology)

Teleconsultation Technology:
(Implementation History,
Process of Adoption,
Hardware and Software)

Figure 7.1 A Framework of Teleconsultation Acceptance in Government Hospitals in
Malaysia
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As shown in Figure 7.1, six aspects are vital in understanding the phenomenon of
teleconsultation acceptance in Malaysian government hospitals. Overall, the results of
both qualitative and quantitative study in relation to Research Question Three did not
vary significantly thus relatively consistent. The voices of participants were honoured
and their significant responses were used to describe the subjective reality of human
behaviour that confined in the work practice of health care environment. Concurrently,
the use of quantitative results has visibly demonstrated the operationalisation of
qualitative concept in some manners.

7.6 Chapter Summary
Chapter Seven has provided the concise data display for both qualitative and
quantitative study and discussions of both the data collected in response to the three
research questions outlined in Chapter One. These research questions were developed in
order to fulfil the purpose of this study, that being, the understanding of the
phenomenon of teleconsultation adoption in MOH hospitals in Malaysia as well as the
understanding of the important aspects constituting the phenomena. A brief summation
of findings to each research question follows.

7.6.1 In Relation to Research Question One
The data collected for this question helped describe the activities and processes of
teleconsultation in MOH hospitals in Malaysia. As a result, the study has helped to
bring the understanding concerning the phenomenon of teleconsultation acceptance.
Generally, these include narratives regarding the process and activities, the history of
the implementation and the software and hardware. Thus, the data collected for this
question has confirmed the essential substances of these activities and processes which
somehow have influenced the way the technology was used. Teleconsultation use and
acceptance could have been determined by type of advice given to the receiving doctor,
the procedures in the environment, and also the norm of work flow used for consultation
between referring and referring hospitals. The study also has confirmed four important
dimensions namely environment, implementation, technological, and individual
revolved around the process of teleconsultation accompanied by the direction of the
dimensional influence on the overall adoption. The study also has demonstrated the
importance of the Environment as it determined how the teleconsultation service was
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needed and started. Overall, this question was predominately answered through the
narrative qualitative approach. The data collected for this question demonstrated the
importance of demographic factors in influencing the acceptance of teleconsultation as
well as the need for the service.

7.6.2 In Relation to Research Question Two
The data collected for this question revealed important evidence to affirm the presence
of the relevant aspects that were addressed in the conceptual framework. Particularly,
the analysis of qualitative data also revealed some emerging categories which have
existed in the phenomenon of interest. As a result, the relevant aspects were found to be
Behavioural Intention, Attitude, Perceived Usefulness and Benefit, Perceived Ease of
Use, Trust in Technology, Facilitating Conditions, Service Need, Demographic, and
Emerging Categories whilst the only irrelevant issue in the phenomenon of interest was
found to be Job Workload.

7.6.3 In Relation to Research Question Three
The data collected for this question revealed a further exploration concerning the
potential relationships between factors and teleconsultation acceptance. Five significant
factors addressed in conceptual framework were revealed to have significant
relationships with the acceptance of teleconsultation. These were Service Need, Trust in
Technology, Perceived Usefulness of Technology, User’s Attitude, and several
Facilitating Conditions. These indicated the more those factors were present or
provided, the higher the acceptance of technology. However, Perceived Ease of Use of
Technology and Job Workload were not proved to have strong relationships with the
acceptance of the teleconsultation.

Chapter Eight is the final Chapter in this study and provides highlighted discussions in
relation to teleconsultation acceptance and adoption. The chapter also discusses the
implications of the study on teleconsultation research and management and provides
some key recommendations for future works.
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CHAPTER EIGHT
DISCUSSION AND CONCLUSION

8.1 Introduction
The purpose of this chapter is to provide an in-depth discussions on the main findings
obtained from this research, to compare the findings with the existing literature and then
to confer the implications of this study on future research, teleconsultation practitioners
and project implementers. This chapter also provides key recommendations and
addresses some limitations of the study.

8.2 Main Findings of the Study
The study was aimed at exploring the phenomena of teleconsultation acceptance in
Malaysia and developing an understanding concerning the important aspects
constituting the phenomena. The study has presumed on the basis of exploratory and
descriptive research. Since the conduct of this study was primarily based on the
conceptual framework addressing the aspects of concern to help understand the
phenomenon under study, the data analyses and displays for these aspects were fairly
deductive and less inductive. The aspects were initially identified from the literature
review and subsequently the scoping study was performed to ensure the appropriateness
of the key concepts according to the context of MOH hospitals in Malaysia. The mixedmethods approach encompassing two research strands of qualitative and quantitative
were used. Both methods were used to accomplish several objectives of this study in
response to three research questions. Correspondingly, the analysis and results of this
study have been reported in Chapter Five, Chapter Six and Chapter Seven.

In brief, based on the overall mixed-methods interpretation, the main findings of this
study in answering three research questions revealed that:
a)

As a whole, the new teleconsultation has been regarded as a potential effective
delivering tool in health care environment in Malaysia. The result demonstrated
that the asynchronous store-and-forward teleconsultation is feasible and has
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provided great assistance in health care delivery in the context understudy both in
emergency and non emergency setting.
b)

In the context understudy, it is very apparent that understanding the overall stage
of teleconsultation technology adoption between two adopting hospitals is crucial
in order to explain teleconsultation acceptance and utilization. This study
highlighted the importance of four main dimensions of teleconsultation adoption
namely environment, implementation, technological and individual in explaining
the decision to accept or not to accept the teleconsultation technology. Thus, the
processes, direction and procedures residing in the entire cycle would potentially
influence the way teleconsultation was being utilized and adopted.

c)

Pull of need for the service and technology which is also the objective reason for
using the service has been uncovered to be the most important aspects in
determining the preliminary uptake of teleconsultation technology in Malaysia.

d)

The teleconsultation acceptance or adoption success is not based on technological
push. Perceived technology attributes encompassing perceived usefulness and
perceived ease of use were not found as major persuaders to the acceptance of the
technology in the phenomenon understudy.

e)

The role of trust in technology appeared significant in this study. Since the
implementation of teleconsultation in the context under study was fully manned
by the respective MOH body, the utilization of the technology has been in a
trustworthy and reliable setting and control. The study also revealed an acceptable
level of trust in the technology in regard to data security, privacy and
confidentiality, falsity, safety and medico legal and reliability.

f)

The subsistence of facilitating conditions has an important impact on the way
teleconsultation is utilized in hospitals. The study exhibited that organizational
and technical infrastructure deficiencies would potentially pose great impediments
to adoption process and they should be rectified and resolved beforehand.

g)

The potential demographic influence covering hospital characteristics and user
demographic on technology acceptance and utilization appeared significant in this
study. These include type of hospital, distance between hospital and role in
teleconsultation. Interestingly, the users at the referring hospital were likely to
accept and adopt teleconsultation than users at the referral hospitals. Thus, there
was no difference in the acceptance of the technology between emergency and
non-emergency setting.
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h)

Interestingly, the issue of job workload appeared relatively irrelevant in the
context under study.

What follows are discussions and comparisons between the main findings of this study
and the literature.

8.3 Reflection of the Study
The reflection of this study against other literatures has been divided into two main
sections and these being (i) the reflection towards teleconsultation acceptance in both
developing and developed countries, and (ii) the reflection towards theory of technology
acceptance and adoption.

8.3.1 Teleconsultation and Health IT Acceptance
Service Need
There has been little research employing empirical data and theoretical components as
many of teleconsultation studies are based on the review method and some are relying
on limited expert opinions. As evident from the results, this result of study has
confirmed the relevance of Service Need as the most critical factor in determining the
way the technology was accepted and used. Generally, most of the teleconsultation
innovations in developing countries were due to acute shortage of health care providers
and medical specialties (Sridhar and Prasad, 2011; Brandling-Bennett et al., 2005;
Panait et al., 2004; Yusof et al., 2002). With regard to the context of teleconsultation in
Malaysia, service need was the actual need for the service derived from the objective
need for why teleconsultation technology should be initiated in the first place. These
included broadening specialist access, reducing physical referrals and patient transfer
from primary health centres to tertiary centres, optimizing the resources such as the use
of the ambulance, tertiary bed, travelling time and cost and reducing mortality and
morbidity especially in emergency cases.

Even though the Service Need was mentioned in teleconsultation literatures but it can
be literally regarded as opinion or merely suggestions in the discussion part. Further, the
aspect was not adequately explored and measured in association to technology
acceptance. However, to the best of the researcher’s knowledge, only one study of
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teleconsultation adoption in Hong Kong (Hu et al., 2000) has particularly performed
quantitative assessment on service needs using two measurement items namely ‘unmet
patient service needs’ and ‘existing service gap’. As a result of their study, service need
was not regarded significant to teleconsultation adoption in Hong Kong. Conversely, the
results of this study revealed that all participants showed a great deal of interest in the
system mainly due to the need for the service. Further, the use of such a system in
underserved areas has the potential of creating a positive impact on the management of
patients living in these areas. The result is in general agreement with Hailey et al.
(2003) who asserted, in order to determine the success or failure in teleconsultation, one
has to answer whether the alternative approach (teleconsultation) is sufficiently
effective and whether the service is needed in the participating hospital or not. With
regard to this study, several participating hospitals were among health facilities that had
survived as the adopters of teleconsultation technology. Hence, such continuance was
perceptibly attributed to their actual need for the teleconsultation service in fulfilling the
demand to get specialist access in both critical and non-critical conditions, upholding
good health and preventing morbidity and mortality Indeed, the recent review of
teleconsultation has proved that use of the technology has reduced mortality in ICU
(Wilcox and Adhikari, 2012). Indeed, in the recent review study, Wootton et al. (2011)
revealed that the use of store and forward teleconsultation for dermatology case alone
was associated with 43% of avoided travel as compared to 25% using real-time
consultation.

Therefore, feasibility analysis is critically required not only to assess the benefits of any
new teleconsultation application but also to measure the real demand for the technology
in order to determine further project expansion. The results have confirmed the first
round opinion asserted by Rigby (2002) who claimed that teleconsultation technology
should be mainly driven by the pull of need for the technology and not due to the
sophistication of the technology. Hence, in the initial attempt of teleconsultation
execution involving nation-wide operation, the implementation should be relatively
basic and should not rely on sophisticated system features and packages. Therefore, it is
also suggested that a more rigorous research effort should be carried out to uncover
contextualized and actionable (objective) factors that may have existed in
teleconsultation or Health IT diffusion.
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Job Workload
Job Workload representing perceived behavioral control was an aspect derived from
Theory of Planned behavior being addressed in this study. However, there was no
adequate evidence to show that the aspect has been a determinant to teleconsultation
acceptance in the context of government hospitals in Malaysia. Although many studies
(Masters, 2008; Edirippulige, 2005, Whitten and Love, 2005; Richards et al., 2005)
negatively remarked Job Workload as a barrier to teleconsultation use, this study
revealed that this aspect was rather irrelevant. Understanding the nature of medical
officer, they are reluctant to use the technology due to time constraints and time poor
(Lehoux et al., 2002). However, according to the finding of this study, the issue of Job
Workload is rather depending on the condition of the facility and infrastructure. If the
placement of teleconsultation workstation is favorable then the operation of
teleconsultation would be free from hassle thus the burden of user’s workload would not
be apparent. Further, from the quantitative perspective of this study, Job Workload
appeared to be visibly insignificant thus strengthen the judgment upon the issue.

Financial Viability
Based on prior literature review of teleconsultation in developing countries, funding and
cost are the main obstacles in teleconsultation implementation and adoption (Nessa et
al.,. 2008; Rodrigues-Netto et al., 2003). As a result low-cost teleconsultation service
had been more useful embraced in these regions (Wooton, 2008). Likewise, this study
revealed that lack of financial viability could lead to discontinuation of teleconsultation
adoption. Inadequate manpower and financial stability were among emerging issue
brought by the participants. It is a fixed entity as it is based on the top management
decision. Indeed, it is such an important facet in determining service sustainability. In
addition it can be a determinant in delivering best service as it can play a role in
influencing the provision of better infrastructure and equipment. The utilization could
not sustain in a prolonged term when there is no fund for the maintenance. Hence, the
major concern of the users seemed to be related with the fact that the implementation of
such system requires sustainability in financing. In other words, the success of the
adoption would not only depend on getting acceptance from end users but also the
interplay between the top managers and the relevant government body. Likewise, result
from a case study concerning telemedicine adoption in Rwanda has suggested that
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government commitment in providing favourable IT and health policies and financial
support has an accompanying effect on the adoption of telemedicine (Nchise et al.,
2012).
Managerial and Technical
According to relevant literatures reviews, challenges concerning teleconsultation use
revolve around technical and infrastructure issues (Panait et al., 2004; Broens et al.,
2007; Latifi et al., 2008). These are in general agreement with the findings of this study.
Apart from individual intention and attitude factors, the study has revealed that the
technology acceptance often rely on the implementation and technological stability.
This study revealed that the satisfactoriness of facilitating condition has an important
impact on the way teleconsultation is utilized in hospitals. Hence, there should be a
proper technical plan to rectify related technological and managerial predicaments
beforehand in the adopting hospitals. Adequate and continuous education and training
on how to operate teleconsultation equipment should not be overlooked. Further,
training and related awareness programs are important not only to expose
teleconsultation capabilities to potential users but also to encourage teleconsultation
adoption into routine use.

Irrelevant Issues of Licensure and Reimbursement
In regard to teleconsultation implementation in the developed countries, the main issues
often revolved around licensure and reimbursement (Wooton, 2008). As a result, a
government telehealth reimbursement policy (Tracy et. al., 2008) and insurance
schemes to manage reimbursement when doing teleconsultation (Lievens and
Jordonavo, 2004; Tracy et al., 2008) were required to ensure teleconsultation success. In
the context under study, with regard to Malaysian context, the recent teleconsultation
facility involves centralized application services and data repository operating over a
nation-wide private MOH network and manned by MOH Malaysia. Since
teleconsultations are held over MOH-owned network and all participating users are the
MOH recruits, therefore the concerns of reimbursement (between adopting hospitals)
and licensure are not applicable in this study. These issues were not even mentioned by
any of the participants. Hence, it can be concluded that licensure and reimbursement
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should not be the issues of concern when teleconsultation service is funded by the
respective government and being centralized at the national level.

8.3.2 Theory Related Perceived Usefulness and Perceived Ease of Use of the
Technology
The majority of technology acceptance studies are predominantly confirmatory in nature
focusing on theory validation. Most studies that are related to technology adoption have
used the one-for-all or generic frameworks derived from established technology
acceptance theories without considering contextual and environmental factors confined
in the adoption process. Those studies are either performing an examination of the
modified model derived from established acceptance models such as Technology
Acceptance Model (TAM) (Davis, 1989) and Unified Theory of Acceptance and Use of
Technology (UTAUT) (Venkatesh et al., 2003) or a direct application or adaptation of
the theory. A limited amount of research has been done to understand the
teleconsultation acceptance. Indeed, published materials that are based on developing
countries context are limited to only positioning or conceptual and yet to be tested. For
example a working paper was proposed by utilizing UTAUT theory to explain the
adoption of teleconsultation in Ethiopia (Hailemariam et al., 2010). Likewise, some key
recommendations were made for teleconsultation diffusion in China (Xiu and Liang,
2007) but the commendations were not based on empirical data and assessment
suggesting to limitation of theoretical development in health IT research.

Based on the findings of this study, two constructs of TAM namely Perceived
Usefulness and Perceived Ease of Use of the technology (Davis, 1989) introduced as the
cores of Technology Acceptance Model have helped the study to understand the
attributes of the technology. As a result, the Perceived of Use of the technology has
been yielded as one of the aspects to promote teleconsultation. The technology has been
found to be effective in delivering better health services as the technology has been
perceived as useful and beneficial by the existing teleconsultation users at the adopting
hospitals in Malaysia. This is consistent with a study of response performance using
teleconsultation whereby the study has established the feasibility and usefulness of the
technology in the paediatric orthopaedics in the case of Djibouti (Bertani et al., 2012).
However, in terms of association to teleconsultation acceptance, Perceived Usefulness
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was not as strong as Service Need. Indeed, Perceived Ease of Use of the technology was
found insignificant to technology acceptance even though the features of
teleconsultation were fairly satisfying.

Interestingly, both qualitative and quantitative findings have confirmed that
teleconsultation technology acceptance in the context under study was primarily driven
by the need for teleconsultation service and not perceptibly due to these technological
attributes. Hence, TAM cannot be simply used to determine the acceptance of
teleconsultation technology even though according to Ventakesh et al. (2003), TAM has
become evident as one of the most influential theories in Information Systems.
Conversely, the result of this study has shown that perceived ease of use did not happen
to be one of the determinants to influence the acceptance of teleconsultation. The result
of this study was similar to two previous studies whereby perceived ease of use was
insignificant to predict intention to use telemedicine and health IT application among
physicians (Chau and Hu, 2002; Chismar and Wiley-Patton, 2003). Similarly, the study
applying laboratory experiment on telemedicine system has shown that perceived ease
of use which was thought to be a main antecedent of end-user acceptance of information
technology is not important in the healthcare field (Djamasbi et al., 2009). As the
technology features were found not complicated, less negative remarks were reported
about the teleconsultaion technology. Likewise, Hatton et al. (2012) concluded that
health care providers do not like to be surprised by added complexities of a computer
system. Indeed in the recent study, Lasierra et al. (2012), asserted that filtering referrals
for teleconsultation was important as to give priority to those patients in need even
though the technology was found useful. Hence, objective need for the service should
be critically acknowledged in understanding acceptance of technology in health care
environment.

Facilitating Conditions
The study has identified several limitations in prior studies using the theories related to
Health IT adoption. Even though UTAUT has addressed the importance of Facilitating
Conditions as a single construct that has direct influence on technology use behaviour
(Venkatesh et al., 2003), less emphasis was placed on the exploitation of contextualized
facilitating conditions in Health IT acceptance studies. In addition, a thorough review
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study of TAM was conducted particularly in health care by Holden and Karsh (2010).
They found that there is much room for improvement in the research regarding clinician
end-user acceptance and use of health IT in which this included more importantly,
identifying salient beliefs that clinicians have about using health IT and uncovering
contextualization and actionable factors that determine the actual barriers and
facilitators to IT use. In regard to theoretical exploration, this study revealed several
contextual facilitating conditions bear potential to hold positive influence on the
acceptance of teleconsultation. These include system readiness, stability of network, inhouse technical support, training and awareness program. The importance of system
readiness was also addressed and validated by other teleconsultation study in the field of
dermatology (Lasierra et al., 2012). The study revealed that lack of readiness in
integrating teleconsultation with other existing system was important limiting factor to a
long-term use of teleconsultation (Lasierra et al., 2012). Likewise, technical stability in
networking and web application is the key of successful implementation of similar
teleconsultation application in home telecare domain (Postema et al., 2011). Other
facilitating conditions such as the Role of Head of Department and Completeness of
Equipment may have minor influence on teleconsultation acceptance. Therefore, the
critical conditions found in this study should be acknowledged in any health IT
acceptance study and used as UTAUT's variables to address the facilitating conditions.
However, the conditions must be based on the situation where the study takes place.

This research employs a deductive-interpretive approach which involves the use of
relevant aspects of literature review and related existing theories. This simplistic
approach allows deductions from pre-existing theory to suggest specific research
problems with the condition that the research should not be constrained in the theory
thus take note of the emerging issues. According to Ezzy (2002), qualitative data
analysis is an interpretive task and the interpretations are actively constructed through
social process hence it should go hand in hand with data collection. In regard to the
finding of this study, several issues emerged during qualitative data collection.
However, the issues were indeed associated with facilitating conditions addressed in
this study that should also be well considered in teleconsultation implementation. These
include among others, policy use enforcement, financial and manpower, need analysis
and review study, quality and system integration, management of duty roster,
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technology transfer and staff turnover, and frequent awareness program and periodic
training.

Trust in Technology
The study confirms that the success of teleconsultation relies on the interplay of
technological, organizational and legal aspects throughout its project management,
implementation, acceptance, utilization and maintenance. This claim is similar to the
finding of a systematic review concerning organizational issues in the implementation
and adoption of health information technology innovations (Cresswell and Sheikh, in
press). Although organizational issues are difficult to measure objectively, difficult to
predict and time consuming to plan for, they are coming to the forefront of the health IT
agenda thus the study has confirmed that the organizational issues surrounding
technology implementations in healthcare settings are crucially important (Cresswell
and Sheikh, in press). As the utilization of the technology has been in a trustworthy and
reliable setting and control, the uptake of teleconsultation in Malaysia has been
positively influenced. Some relevant measurement tool of trust in medical technology
suggested by Montague et al. (2009) were used to explore the notion of trust in
teleconsultation in MOH hospitals in Malaysia. These aspects are confidence,
reliability, security, safety and falsity, among others (Montague et al., 2009). Thus, with
favourable condition of the security and reliability of the technology under study, this
study concluded that perceived trust in technology can be proposed as a substitution for
perceived risk or perceived threat of technology. Indeed, trust in technology has
evidently reduced the degree of perceived risk of electronic health record which would
contribute hugely to clinicians’ acceptance and continued use of health IT systems
(Egea and González, 2011). Overall, trust in technology was found significant in this
study. Thus a qualitative study regarding the perception of telemedicine in UK has also
addressed the importance of data security and accreditation (Álvarez et al., 2011)

Demographic Influence
Different technology and environment may have different demographic effect on its
uptake. Four key demographic factors were considered in UTAUT model (Venkatesh et
al., 2003). However, based on the literature reviews on telemedicine (Maarop and Win,
2009) and a preliminary study concerning teleconsultation in Malaysia (Maarop et al.,
268

2009), several demographic concerns have been considered to be incorporated in this
study. These include type of hospital, distance between referring and referral hospital
(localization), role of user in teleconsultation, user’s age, computer ability, user's experience
and level of urgency. Interestingly, this study showed a remarkable acceptance

discrepancy between users at the referring hospitals and users at the referral hospitals
towards teleconsultation. This observation can be attributed to the fundamental motive
and reason for why teleconsultation was originally put into operation.

Teleconsultation was aimed at virtually expanding the clinical service and expertise to
remote and underserved areas thus to improve quality of national health care (Mohan
and Raja-Yaacob, 2004). Thus teleconsultation was initiated to enable the extension of
specialised services to the underserved areas and the sharing of scarce expertise and
specialisation services (MOH, 2009). Hence, it seemed reasonable why the technology
was more embraced by the referring hospitals than the referral hospitals since there
were clear intentions towards specialist access by those physicians at the primary
(referring) hospitals. Consistently, findings of a review of telemedicine in developing
countries have revealed that majority of the countries regard teleconsultation as a proxy
to specialists’ access thus the need for telemedicine is likely to be associated with the
need for tele-specialists’ consultation and second opinion (Maarop and Win, 2009).

Apparently in the context under study, teleconsultation technology has been accepted as
an effective delivering tool in both emergency and non-emergency health care
environment. This result is in parallel with the result from of comprehensive systematic
review in burn care which has been categorized as an emergency care. The study
revealed that teleconsultation in burn care was feasible, indifferent with conventional
consultation assessment thus may improve clinical decision-making (Wallace et al.,
2012). However, based on the survey outcome, there was no enough evidence to show
that there was difference in the intention to use teleconsultation between users at the
emergency and non-emergency environment in the context under study. Hence
irrespective of degree of the urgency in the environment, the acceptance of
teleconsultation technology was likely to be no different in the context under study.
Thus, the findings of this study have important implications for the overall of
teleconsultation implementation. In the context under study, the maldistribution of
specialist services is not only seen in the rural but also in urban areas. Therefore the
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facilities incorporated in teleconsultation technology should address many of these
facets in order to uphold the health care providers in promoting good health by
preventing morbidity under non-emergency and minimizing mortality under emergency
environment.

Further, as evident from the findings, teleconsultation acceptance also differs across
type of hospital, role of teleconsultation, and user’s computer ability whilst user’s age
and user’s experience were not necessarily present as strong factors to affect
teleconsultation acceptance as postulated by UTAUT. The result is rather contrary to
the latest finding concerning the adoption of ICT by health workers in Africa in which
the finding has shown that older worker has lower preference in using the ICT (Jimoh et
al., 2012).

8.4 Implication of the Study
The implication of this study can be of importance to both practitioners and researchers
who have strong interest in understanding why health care providers accept
teleconsultation in hospitals. The particular contributions of this study are as follows:
1. Provide an important understanding of complexities of teleconsultation adoption and
acceptance in MOH hospitals in Malaysia.
2. Promote a more in-depth theoretical understanding of the potential of specific and
contextualized measures that have existed in health IT adoption thus encourage
more exploration and application of those measures for future research. This could
contribute to the body of literature by adding the mixed methods findings to the
current IT acceptance and adoption as well as teleconsultation research.
3. Provide empirical justification and strategic information to the Ministry of Health
Malaysia concerning the teleconsultation utilization aspect. This could enable them
to consider the appropriate and realistic strategy to promote system adoption and use
among health care providers in hospitals thus ensuring the invested system is widely
accepted into routine use.

8.4.1 Contribution to Technology Adoption Researchers in Health IT
Overall, the study has managed to fulfil the aim of the study that is to understand the
teleconsultation acceptance phenomenon in Malaysia and to explore the phenomena of
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teleconsultation acceptance in Malaysia and to develop an understanding of the
important aspects constituting the phenomena. The technology under study and the
setting of this study refer to the latest nationwide teleconsultation innovation that
resides within MOH hospitals in Malaysia respectively. The provision of the technology
is primarily aimed at delivering specialists’ consultation and referral services between
medical doctors as senders and specialists as receivers through web-based technology.
The important contributions of this study are as follows:
a) The study has big implication on technology adoption studies in health care
environment. The study has demonstrated the importance of actionable aspects that
have existed in teleconsultation acceptance which have constituted a significant role
in the acceptance of the technology in health care environment. These aspects were
found to be Actual Need for The Service, Facilitating Conditions, Legal Concern
and Demographic Influence. Whilst prior technology acceptance research both in
general technology and health IT has put more attention on the centrality of
perceived factors such as perceived usefulness, ease of use, and behavioural control
related to the using of the technology, less attention has been placed to uncover the
significance of actual and objective factors in determining the impact on technology
use and acceptance. Through the qualitative approach, this study has demonstrated
the value of understanding the operating activities and the processes of
teleconsultation practice in the hospitals, rigidity of direction and procedures
residing in the entire cycle, the chronology of previous project failure, and stages of
teleconsultation technology adoption at both referring and referral hospitals.
b) Through the qualitative approach, this study has demonstrated the value of
understanding the operating activities and the processes of teleconsultation practice
in the hospitals, rigidity of direction and procedures residing in the entire cycle, the
chronology on the failure of previous project, and stages of teleconsultation
technology adoption at both referring and referral hospitals. Thus this study has
highlighted the importance of four main dimensions namely environment,
implementation, technological and individual in explaining the decision to accept or
not to accept the teleconsultation technology. Interestingly, other critical
implementation aspects have also emerged from this study and can be considered to
improve teleconsultation acceptance.
c) Even though this study was primarily interpretive and the discussion remained at
the concept level, the study managed to reveal the potential factors that can
271

significantly affect teleconsultation acceptance based on the voices and perspective
of the relevant informants. These include potential direct (objective) factors,
indirect

(perceived)

factors

and

demographic

influence

(organizational

characteristic and individual demographic) factors towards teleconsultation
acceptance. Hence, the findings can as well be considered to justify a further
comprehensive teleconsultation or health IT acceptance model.
d) The special endeavor of this study is the use of mixed-methods approach with
detailed audit trail involving qualitative and quantitative data in understanding the
phenomenon of interest and understanding of the important aspects constituting the
phenomena. Even though validity is a big concern for most of the qualitative
studies, the researcher has used the audit trail to establish the rigor of the qualitative
findings of this study. It was claimed that the credibility and confirmability of a
qualitative counterpart can be achieved through audit trail (Lincoln and Guba,
1985). The audit trail helps to establish credibility of qualitative studies by
providing evidence of the analysis including labeling and indexing thus this
analysis document confirms the investigator effort in understanding the
phenomenon (Wolf, 2003). In turn, the study has acknowledged the mixed-methods
research in enriching the significant findings concerning technology adoption.
e) The study has confirmed the significance of the primary aspects addressed in the
conceptual framework. Hence, in order to succeed in teleconsultation adoption
operating over centralized network and platform, aspects associated with (i)
environment, (ii) implementation, (iii) technological, (iv) human behavior, and (v)
demographic should be transformed into practical consideration.

8.4.2 Practical Key Recommendation for Implementers
As evident from the findings, the emerging field of teleconsultation is slowly picking
up, although its diffusion and adoption remain almost universally measured with
expensive investment and expectations surrounding teleconsultation. In turn, the
practical usefulness of teleconsultation was still hindered. Therefore, in order to
enhance the potential benefits of teleconsultation and to ensure the sustainability and
optimum use of teleconsultation, some key recommendations are identified. These
recommendations which are based on the context of Malaysia can also be considered for
other health IT adoption in other relevant settings and these are:
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a) Tailoring the functionalities of the system to special needs of certain disciplines of
healthcare is recommended. This is expected to encourage health professionals to
accept the system as a part of their working schedule.
b) A government-driven funding and costing of the technology and the associated cost
thereof, to be taken as an incentive in the professional empowerment.
c) Inclusion of relevant stakeholders (professionals, administrators, private vendors,
potential users and management) in development, decision-making and seeking
opinions on the change. This will increase accessibility, flexibility and morbidity of
the end users.
d) Improvement of teleconsultation accessibility by providing supporting back-up
equipment (e.g. switch and hub whenever network congestion reaches its peak) as
well as by providing more mobile facilities such as Tablet PC that are connected to
the permitted network. As the system is more embraced by the senders than the
specialist, the improvement of the accessibility would encourage the users
particularly the specialist groups to give feedbacks concerning cases referred to
them in official written communications rather than relying solely on verbal
response.
e) In a large hospital, the placement of the workstation may have its attendant and
logistics problems. As trust in the technology is very important in determining the
likelihood of teleconsultation acceptance, the placement of the workstation should
also be done appropriately by considering a secured access to the room where the
workstation is placed.
f) Training and relevant awareness programs should be done periodically and
continuously to increase the number of skilled users, to support consistent use, to
encourage the use of teleconsultation as the primary means of consultation and
referral and to resolve staff turnover due to job promotion or staff movement.
g) At the very least one proactive IT officer should be appointed among those can be
committed to monitoring teleconsultation use at each participating facility.
h) The work flow between conventional procedures and teleconsultation system should
be in parallel so that the sender will be aware about the feedback and response time
from the receiver and this should be made available through the system. In case
other referral needs to be made beyond the regional boundary, the system should be
flexible in managing the referral.
i) System integration between teleconsultation system and other related Hospital
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Management Information Systems should be executed comprehensively.
j) It is a necessity for a need analysis study to be performed prior to teleconsultation
implementation in each hospital because every hospital may have different need for
different service. In additional, this prerequisite analysis is in particular critical to
estimate the potential demand over a particular teleconsultation service (i.e.
neurosurgery, radiology, cardiology and dermatology) before upgrading the existing
system or performing sites expansion and to ensure higher service sustainability.
This is also very useful in order for the management to plan on providing more
services to more sites over time. Subsequently, regular reviews on existing
implementation are highly recommended.

8.5 Limitation of the Study
The scope of the research was limited in several respects. The study revealed the
identification of potential factors for teleconsultation technology that can significantly
affect teleconsultation technology acceptance based on the voices and perspectives of
the relevant informants. Therefore, results of a randomized controlled trial of
intervention are not available from this study.

Due the fact the figures and statistics available from Ministry of Health are often
delayed by 2 years, the researcher has quoted the latest figure for 2010 in most of the
chapters. Furthermore, since the uptake of teleconsultation was just awaken in recent
years in the developing countries, some prior literatures studies that were based on
developed countries’ context also need to be looked into for comparisons. Albeit some
of these publications may be considered obsolete to developed countries, the inclusion
of the aspects was done to help emerge other important issues of concerns and also to
either refute or attest some aspects according to the context understudy. Indeed,
teleconsultation studies are still considered useful as it generates a new idea or solution
to many in the healthcare field (Whitten et al., 2010).

The use of the statistical data in this study was to corroborate and triangulate the idea
being situated in the conceptual framework. Therefore, analyses associated with the
operationalisation of theory validation (confirmation) were omitted in this study as the
aim of the analyses was primarily interpretive and the discussion remained at the
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concept level. Further, due to the limited sample size in the present study and also
violation of normality assumption on the data, statistical analyses were only limited to
descriptive and non parametric tests. In this study, of 38 participating hospitals involved
in the MOH teleconsultation latest project, only 11 hospitals elected in this study since
the majority of other hospitals were still in midst of technical arrangement for the
completion of system installation with the relevant vendor.

In regard to data collection, ethics approval from MOH Malaysia was firstly obtained
before proceeding to data collection since the research involved study of human
behaviour in health care environment. In addition to ethics approval, consent must be
obtained from every head of participating departments in each hospital and this has
caused a limitation to maximum participation. Moreover, as the study was not designed
to examine the cause and effect of technology in the long and since the data were
collected during the stage when the new teleconsultation technology was recently
implemented, both of qualitative and quantitative studies were cross-sectional and not
longitudinal.

This research only encompasses teleconsultation activities in Ministry of Health
hospitals in Malaysia and does not include private hospitals because the provision of
teleconsultation system under study does not cater private hospital. Also, due to
bandwidth limitation on the network of the participating hospitals, this study only
involves a new store-and-forward teleconsultation. Therefore the potential and benefits
of video-conferencing teleconsultation is not available from this study.

Some cautions should be a matter of concern if the findings are to be generalized as the
study is not meant for generalization and not based on strong statistical analysis for
predicting. However, in respect to theoretical development and future work, the
categories generated from these studies may be further revised and examined for the
development of the corresponding measurement tools in exploring acceptance and
adoption of teleconsultation technology in the relevant context as all scales
demonstrated acceptable reliability.
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8.6 Consideration for Future Research
The following are some recommendations for future research derived from the literature
review and final findings of this study and these are among others:
a) This study has used mixed methods approach to understand the phenomenon
understudy and the exploration was limited to the concept level. A bigger sample
size for model validation is recommended for further exploration at the variable
level using power statistics to develop explanatory model. A longitudinal or pre-post
study is also suggested for a more careful examination of the phenomenon.
b) A comparison study between private and public health facilities in association to
teleconsultation adoption.
c) A comparison study between developed and developing countries in association to
teleconsultation adoption.
d) A study of teleconsultation adoption in Malaysia from patients’ perspective.
e) A study of teleconsultation adoption in Malaysia from the security perspective.
f) Randomized controlled trial research to investigate the effect of mobile facility on
technology adoption.
g) Cost benefits analysis of teleconsultation adoption on both patients and government.

8.7 Concluding Critical Summary
This section provides the concluding critical summary concerning the method, conduct
of the study as well as the result of this study. The summary points are as follows:
a) The majority of teleconsultation acceptance studies are predominantly confirmatory
in nature focusing on theory validation. Those studies are either performing an
exploration of the phenomenon by adapting one theoretical model in a particular
study setting. However, this study has exhibited the significance of mixed methods
approach involving qualitative and quantitative methods in understanding the
phenomenon of interest. Hence, this research work has demonstrated that a mixedmethods approach is feasible in achieving the research objectives of
teleconsultation acceptance study through inductive and deductive inquiries.
b) A combination of several aspects adopted from three theoretical models couple
with contextual factors as addressed in the Conceptual framework used in this study
was useful in understanding the phenomenon of teleconsultation acceptance in
government hospitals in Malaysia. These models are Technology Acceptance
276

Model, Unified Theory of Acceptance and Use of Technology and Theory of
Planned Behavior. The framework derived from the reviews of four areas of
concerns and these being (1) general teleconsultation and health IT perspective, (2)
contextual Malaysian perspective, (3) developing countries perspective and (4)
theoretical perspective. In turn, the framework has helped to provide understanding
concerning the main issues of teleconsultation acceptance in Malaysian government
hospitals.
c) It is important to draw a clear distinction between perceived (latent) and objective
concerns in the critical health care environment. Whilst prior technology
acceptance research both in general technology and health IT has put more attention
on the centrality of perceived factors such as perceived usefulness, ease of use, and
behavioral control related to the using of the technology, attention should also be
placed on actual factors in potentially determining the impact on technology use
and acceptance. Particularly, even though service need has been addressed as an
important aspect in general telemedicine implementation, it has not been adequately
researched in the health IT acceptance studies. In regard to the result of this study,
it is apparent that the uptake of teleconsultation technology in hospitals is not
derived from the technological attributes in isolation. Contextual factors namely
service need and trust in technology were found to be important facets in
determining the teleconsultation acceptance in Malaysian government hospitals
compared to technology attributes.
d) This study has confirmed the importance of demographic influence over technology
acceptance in hospital setting. Demographic influence in the form of moderator was
introduced in Unified Theory of Acceptance and Use addressing only four
moderating variables namely gender, age, experience and voluntariness. In regard
to this study, seven contextual demographic factors were used to help understand
the phenomenon of interest. These included type of hospital, distance between
referring and referral hospital (localization), role of user in teleconsultation, user’s
age, computer ability, user's experience and level of urgency. According the mixedmethods result, three demographic factors were not relevant to determine
teleconsultation in Malaysian government hospitals. These were user's age, user's
experience and level of urgency. Interestingly, role of user in teleconsultation, type
of hospitals and between referring and referral hospital (localization) have become
the highlight brought in this study. However, due to the nature of the study which
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was interpretive and descriptive, the demographic influence was reported based on
the interpretive (qualitative) as well as descriptive and inferential (quantitative)
finding presentation. Hence, in future the result can be further examined using
power analysis such as structural equation.
e) This study has confirmed the importance of facilitating conditions addressed in
Unified Theory of Acceptance and Use in determining how the teleconsultation is
being accepted in hospital. In regard to this study, the significant facilitating
conditions for teleconsultation acceptance were associated with stability of network
and infrastructure, technical and technology support, provision of training and
consistent awareness program.
f) Job Workload which is associated to perceived behavioral control in Theory of
Planned Behavior provided no adequate evidence to show that the aspect was
significant in determining teleconsultation acceptance in the context of government
hospitals in Malaysia.
g) The success of teleconsultation use does not happen in isolation. Understanding the
overall stage of teleconsultation technology use in the participating hospitals is
crucial to further explain teleconsultation acceptance. Even though IT acceptance is
often discussed at the individual level, this study has also provided important
information concerning acceptance of the technology at the organizational level.
Thus this study has demonstrated the importance of understanding teleconsultation
core activity and operation, the processes in teleconsultation use, the functions of
stakeholders, the procedures in the environment, the teleconsultation work flow, the
requirements needed to conduct teleconsultation and the interplay between
dimensions and stages in teleconsultation acceptance.
h) Teleconsultation acceptance in government hospitals in Malaysia has not been
studied before. This research work has made important theoretical contributions to
technology acceptance field in health care environment in Malaysian as well as in
developing countries context.
i) The study has also demonstrated that the asynchronous store-and-forward
teleconsultation is acceptably feasible and has provided great assistance in both
emergency and non emergency settings thus has somehow improved health care
delivery in the underserved areas to consult with the specialists. The study has
contributed to both teleconsultation management and technology adoption research
in hospitals.
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APPENDIX A
Set of Interview Questions

PARTICIPATION INFORMATION SHEET FOR INTERVIEW RESPONDENTS
Dear Respondents (Hospital Directors, Doctors, Specialists, Medical Assistants, Nurses, IT Personnel)
This is an invitation for you to participate in a study called ‘Utilization Factor of Teleconsultation in
Malaysia’ in conjunction with Telehealth Division, Malaysia. This fieldwork study is partial fulfillment
of requirements for the degree of Doctor of Philosophy in Information System at the University of
Wollongong, Australia. The objectives of the research are:
• to discover the status of Teleconsultation utilization among health care providers in Ministry of
Health hospitals in Malaysia.
• to investigate factors which may have influenced health care providers in accepting
Teleconsultation as part of their routine health care delivery tools.
• to investigate factors that may have contributed to uneven utilization of Teleconsultation service
among Ministry of Health hospitals in Malaysia.
INVESTIGATOR:
Ms Nurazean Maarop
University of Wollongong
NSW Australia
Tel: +6019 3323999
Email: nm317@uow.edu.au / nurazeanmaarop@gmail.com
SUPERVISORS:
1. Dr. Khin Than Win
University of Wollongong, Australia
Tel: +612 4221 4142

2. Dr. Sukdershan Singh Hazara Singh
Telehealth Division, MOH Malaysia

3. Associate Professor. Dr. Maslin Masrom
Universiti Teknologi Malaysia,
Kuala Lumpur, Malaysia

WHAT WE WOULD LIKE YOU TO DO:
If you choose to participate in the study you will be asked to be involved in a 30- 60 minute in a semistructured interview. Apart from taking your time for the interview we can foresee no risks for you. You
are free to decide if you want to be involved in this project or not and you can stop participating at any
time. If you decide to stop participating any information you have given will not be used. If you decide to
help us in this study, you will provide us empirical justification and essential information to the Ministry
of Health (MOH) Malaysia in particular the Telehealth division (management and technical team), MOH
policy maker and health care providers in general regarding the teleconsultation utilization aspects for
them to consider the right and realistic strategy in ensuring the invested technology is widely accepted
into routine use. The result should be beneficial for future Teleconsultation system upgrade and further
sites expansion. Take note that we will not use your name in any part of the research.
ETHICS REVIEW:
The proposal and survey questions have been reviewed and approved by:
1. Human Research Ethics Committee (Social Science, Humanities and Behavioral Science) of the
University of Wollongong, Australia.
2. Policy and International Relations Division, MOH Malaysia.
3. Health Behavioural Research (IHBR) of National Medical Research Register, Malaysia.
4. Economic Planning Unit, Prime Minister’s Department, Malaysia.

~Thank you for your interest in this study~

Consent to Participate in the Research Project
“Utilization Factors of Teleconsultation in Malaysia”
I have been given information about the project ‘Utilization Factor of Telemedicine in
Malaysia’ and discussed the research project with the research student who are conducting this
research as to assist her to gain important information for her PhD studies under the School of
Information System and Technology at the University of Wollongong, Australia.
I understand that, if I consent to participate in this project I will be asked to be interviewed and
answering questionnaires for about half (hour) to one hour.
I have been advised of the potential risks and burdens associated with this research and have
had an opportunity to ask the researcher any question I may have about the research and my
participation.
I understand that my participation in this research is voluntary. I am free to decline to
participate and I am free to withdraw from the research or withdraw my data at any time. My
refusal to participate or withdrawal of consent will not affect my relationship with my employer
or my relationship with the University of Wollongong.
If I have any enquiries about the research, I can contact Nurazean Maarop (Telephone: +6019
3323 9999, email: nm317@uow.edu.au), or Dr Khin Than Win (Telephone: +612 4221 4142),
School of Information System and Technology, Faculty of Informatics, University of
Wollongong or their research associates Dr. Sukdershan Singh Hazara Singh (+603-8883-1418)
from Telehealth Division, Ministry of Health Malaysia or Dr. Maslin Masrom (Telephone:
+603-26934844) from University of Technology, Malaysia.
If I have any concerns or complaints regarding the way the research is or has been conducted, I
can contact the Complaints Officer, Human Research Ethics Committee, University of
Wollongong on +612 42214457.

I, ________________________________________________, consent to participate in the
research entitled ‘Utilization Factor of Telemedicine in Malaysia’ conducted by Miss Nurazean
Maarop for her PhD studies under the School of Information System and Technology at the
University of Wollongong, Australia. I understand that the confidential data collected from my
participation will be used for thesis writing and publication. I consent for it to be used in that
manner.

Signed

Date

.......................................................................

......./....../......

Interview Questions
Topic
1. Preliminary
(Open)

Questions
General:
From your overall perspective, what are the factors influencing the
utilization of teleconsultation technology in Malaysia?
(Structured List: Individual, Technology, Environment, Implementation
and Organization)
In your opinion, what are the main issues contributing to the
unsuccessful operation of teleconsultation system in the previous
implementation?
Based on the lessons learned from the previous implementation, do you
have any suggestion to enhance the uptake of the technology?

2. Human
Behaviour

General:
Do you think that individual acceptance plays a major role in the
adoption?
Behavioral Intention:
Do you intend to use the technology as often as possible?
Assuming the technological barriers did not exist, would the users be
more interested to use it more frequent?
Concerning this new teleconsultation implementation, do you think that
the user will be interested to use teleconsultation more in future?
Attitude:
Overall, do you think the users like the system?
(Structured List: Positive, Negative)
What is your feeling towards the use of this technology?

3. Technological
Related

Perceived benefits and usefulness:
Overall, do you think the system would be useful to the users and
organization? If so, what are the advantages of the system?
Quick way to specialist access
(Structured List: Broaden more specialist access options, Enable to
accomplish medical task effectively, Improve the cooperation between
doctor and specialist, Improved referral management and Improve the
overall effectiveness of patient care management)
Ease of use:
Would you consider the system is easy to use and to learn?
Why or why not?
(Structured List: Easy to use, Easy to learn, Compatible, User Friendly,
Reasonable response time)

4. Implementation
Related

Facilitating conditions:
Overall, what are the possible facilitating (or impeding) conditions that
can influence the system utilization?
(Structured List: Champion and assistant is available, System manual is
available, Encouragement of Head of Department, Provision of
Training, Equipment is accessible, Equipment is complete, Network is
stable, Presence of change management program)
How these conditions influence the utilization?
Perceived Behavioral Control (Job Workload):
Do you think that the users have no time to attend training associated
with teleconsultation and even have no time to use teleconsultation?
Overall, do you think teleconsultation can cause an increase in
workload?
Trust in technology:
Do you think teleconsultation technology is secure to be used?
How reliable is teleconsultation in executing medical tasks?
(Structured List: Privacy, Confidentiality, Safety and Falsity)
Are you aware of any legal liability when teleconsultation is used and
how does this aspect help in accelerating the acceptance of the
technology?
(Structured List: Medico-legal and Practice Guidelines)

5. Utilization

Utilization:
How frequent the teleconsultation session is conducted in this hospital?
What are the purposes of using teleconsultation in this hospital?
(Structured List: Consultation, Second Opinion, Referral).
Process:
What are the steps in conducting teleconsultation session? Can you
explain
What are the hardware and system requirements for teleconsultation
needed in this hospital?
Do the requirements in teleconsultation session affect the way
teleconsultation is utilized?

6. Telemedicine
Environment

Service Need:
What are the objective reasons for you to use teleconsultation?
(Structured List: Reduce patient transfer and admission, get consent and
directive from specialist, reduce travel time and cost, improve unmet
patient need, save patients’ life)
Would you agree that if I claim that pull of actual needs is more
important than technology push in the context of teleconsultation
implementation?

7. Demographics

Hospital characteristics:
Is there any notable characteristic that are either based on hospital or
specialty, can affect the way teleconsultation is being utilized?
(Structured List: Discipline, Type of Cases, Distance between Hospitals,
Hospital Type, Alternative and Hospital Function)
If yes, how these characteristics influence or moderate the utilization?
User demographics:
What are the major users’ demographics that might influence the degree
of the utilization? (Structured List: Age group, Computer ability)

~ End of Interview ~

APPENDIX B
Start List of Codes

Start-list of Codes Concerning Teleconsultation Utilization Behavior
General Themes
1. Human
Behaviour (HB)

Aspects
Attitude (HB-ATT)

Codes of Categories
HB-ATT1: Positive attitude towards TC and the
use.
HB-ATT2: Negative attitude towards TC and the
use

2.

Perceived usefulness
(TA-PU)

TA-PU1: Quick way to specialist access
TA-PU2: Broaden more specialist access options
TA-PU3: Enable to accomplish medical task
effectively
TA-PU4: Improve the cooperation between doctor
and specialist.
TA-PU5: Improved referral management
TA-PU6: Improve the overall effectiveness of
patient care management

Perceived ease of use
(TA-PEOU)

TA-PEOU1: Easy to use
TA-PEOU2: Easy to learn
TA-PEOU3: Compatible
TA-PEOU4: User Friendly
TA-PEOU5: Reasonable response time

Facilitating Conditions
(IR-FC)

IR-FC1: Champion and assistant is available
IR-FC2: System manual is available
IR-FC3: Role of HOD and Management
IR-FC4: Provision of Training
IR-FC5: Equipment is accessible
IR-FC6: Equipment is complete
IR-FC7: Network is stable
IR-FC7: Presence of change management program
IR-JW1: No time to attend training
IR-JW2: No time to use teleconsultation
IR-JW3: Increase workload
TEHC-SN1: Reduce patient transfer and admission
TECH-SN2: Get consent and directive from
specialist
TEHC-SN3: Reduce travel time and cost (Better
utilization of resources)
TEHC-SN4: Improve unmet patient need
TEHC-SN5: Save patients’ life (mortality and
morbidity)
TEHC-TRUST1: Security
TEHC-TRUST2: Reliability
TEHC-TRUST3: Falsity
TEHC-TRUST4: Safety and Medico legal
TEHC-TRUST5: Privacy and confidentiality
OC-UD1: Age group (Year of service)
OC-UD2: Computer ability and Experience
OC-HD1: Specialty (Discipline: Emergency/Non)
OC-HD2: Distance
OC-HD3: Hospital type
OC-HD4: Visiting specialist / Alternatives
OC-HD5: Hospital Function

3.

4.

Technology
Attributes (TA)

Implementation
Related (IR)

Telemedicine
Environment
and Health Care
Context
(TEHC)

Perceive Behavioural
Control: Job Workload
(IR-PCBJW)
Service Need
(TEHC-SN)

Trust in Technology
(TEHC -TRUST)

5.

Organizational
Context (OC)

User Demographics
(OC-UD)
Hospital
Characteristics (OCHC)

General Themes
6. Utilization (UT)

Aspects
Behavioural Intention
(UT-BI)

Usage (UT-USG)

7.

Teleconsultation
Technology
(TT)

Process (UP-PR)

Codes of Categories
UT-BI1: Intend to use frequently
UT-BI2: Intend to use more when no
technological barrier
UT-BI3: Predict to use more in future
UT-USG1: Frequency of Cases
UT-USG2: Type of Usage
UT-USG3: Outcome
TT-HIS1: Narrative on previous project
TT-HIS2: Failure reasons
TT-HIS3: Drawback of technology
TT-HIS4: Suggestion

Emerging Codes after Data Analysis
General Themes
8. Emerging
Aspect (EM)

Aspects
Emerging Issue (EM)

Codes of Categories
EM1: Policy to mandate teleconsultation usage
EM2: Manpower and financial
EM3: Need analysis and review study
EM4: Quality of the service
EM5: Management of roster for service
EM6: Staff turnover and technology transfer
EM7: Periodic training

APPENDIX C
Survey Questionnaire

PARTICIPATION INFORMATION SHEET FOR SURVEY RESPONDENTS
Dear Respondents (Hospital Directors, Doctors, Specialists, Medical Assistants, Nurses, IT Personnel)
This is an invitation for you to participate in a study called ‘Utilization Factor of Teleconsultation in
Malaysia’ in conjunction with Telehealth Division, Malaysia. This fieldwork study is partial fulfillment
of requirements for the degree of Doctor of Philosophy in Information System at the University of
Wollongong, Australia. The objectives of the research are:
 to discover the status of Teleconsultation utilization among health care providers in Ministry of
Health hospitals in Malaysia.
 to investigate factors which may have influenced health care providers in accepting
Teleconsultation as part of their routine health care delivery tools.
 to investigate factors that may have contributed to uneven utilization of Teleconsultation service
among Ministry of Health hospitals in Malaysia.
INVESTIGATOR:
Ms Nurazean Maarop
University of Wollongong
NSW Australia
Tel: +6019 3323999
Email: nm317@uow.edu.au / nurazeanmaarop@gmail.com
SUPERVISORS:
1. Dr. Khin Than Win
University of Wollongong, Australia
Tel: +612 4221 4142

2. Dr. Sukdershan Singh Hazara Singh
Telehealth Division, MOH Malaysia

3. Associate Professor. Dr. Maslin Masrom
Universiti Teknologi Malaysia,
Kuala Lumpur, Malaysia

WHAT WE WOULD LIKE YOU TO DO:

If you choose to participate in the survey you will be asked to be involved in a 15~25 minute in
completing survey. Apart from taking 15~30 minutes of your time for the survey we can
foresee no risks for you. You are free to decide if you want to be involved in this project or not and you
can stop participating at any time. If you decide to stop participating any information you have given will
not be used. If you decide to help us in this study, you will provide us empirical justification and essential
information to the Ministry of Health (MOH) Malaysia in particular Telehealth division (management
and technical team), MOH policy maker and health care providers in general regarding the
teleconsultation utilization aspects for them to consider the right and realistic strategy in ensuring the
invested technology is widely accepted into routine use. The result should be beneficial for future
Teleconsultation system upgrade and further sites expansion. Take note that we will not use your name in
any part of the research.
ETHICS REVIEW:
The proposal and survey questions have been reviewed and approved by:
1. Human Research Ethics Committee (Social Science, Humanities and Behavioural Science) of the
University of Wollongong, Australia.
2. Policy and International Relations Division, MOH Malaysia.
3. Health Behavioural Research (IHBR) of National Medical Research Register, Malaysia.
4. Economic Planning Unit, Prime Minister’s Department, Malaysia.

~Thank you for your interest in this study~

The survey questions are designed to measure usage behavior amongst health care providers towards
Teleconsultation application use through the measurement of their opinion, perception and belief.
Questions are exclusively organized in order to obtain important insights in the use of Teleconsultation
application in Ministry of Health Hospitals in Malaysia. The participants’ name will remain anonymous
in the written report. All information will be treated in strict confidence. It is expected by knowing about
these real-world factors, it should improve the implementation and Teleconsultation system upgrade in
the future.

Participation: The respondents are doctors, specialists, medical assistants and IT personnel working in
MOH hospitals and have used Teleconsultation technology or at least have been exposed to the use of
Teleconsultation during their practice in patient management. Inquiries about the research can be
forwarded to Nurazean Maarop (Telephone: +6019 3323 999, email: nm317@uow.edu.au), or Dr Khin
Than Win (Telephone: +612 4221 4142), School of Information System and Technology, Faculty of
Informatics, University of Wollongong or their research associates Dr. Sukdershan Singh Hazara Singh
(+603-8883-1418) from Telehealth Division, Ministry of Health Malaysia or Associate Prof. Dr. Maslin
Masrom (Telephone: +603-26934844) from University of Technology, Malaysia.

Estimated time: This survey should take approximately 15~25 minutes to complete. The questionnaire is
6 pages long. Please answer all questions.
Today’s date:
Hospital Name :

Instructions:
Please place a tick () in the boxes provided or write in the spaces provided. You can tick more than one
box for a question if necessary. Please complete part A (Profile information) and Part B (A study about
factors that influence the use of teleconsultation)
PART A: PROFILE INFORMATION
1.

You are a:





2.

Specialist
Medical Assistant (MA) / Nurse
Other(s): _____________________

How many years of service do you have in health sector?





3.

Medical Officer / Doctor

Less than 1 year
1 year – 5 years
5 – 10 years
More than 10 years

Your age group?

 Less than 28 years old
 28 – 40 years
 More than 40 years
4.

How would you rate your current ability to use computers in general?







Below Average
Average
Above Average
Good
Excellent

5.

Usage Pattern:

a.

Please place a tick () in the boxes provided:
This health care centre has used Teleconsultation for:
a. Patient care management and clinical activities (image transfer, consultation and
diagnosis)
b. Second opinion purpose
c. Other non-clinical activities (such as educational purpose)

b.

()

How long have you used Teleconsultation?







Less than 1 year
Between 1 year to 3 years
More than 3 years
Have not used it but attended the training
Have not used it and did not attend any training
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c.

In most usage, this health centre role is as:

 Sending (referring) site only
 Receiving (consulting) site only
 Both as sending and receiving sites
d.

In most usage, the case is considered:

 Urgent / Emergency
 Non Emergency
e.

And, how often do you use Teleconsultation?

 Almost no transaction is actually made per month
 Just about 1 – 5 transaction per month
 More than 5 transaction per month
6.

Normally Teleconsultation has been used to consult about or referral concerning?







Radiology
Cardiology
Dermatology
Neurosurgery
Other (s): _____________
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PART B: A STUDY ABOUT FACTORS THAT MAY INFLUENCE THE USE OF
TELECONSULTATION
This part is designed to explore the possible factors that may directly and indirectly influence the users to
utilize Teleconsultation technology in the context of MOH Hospitals in Malaysia. Please place a tick ()
to rate your opinion about the each item used to measure the respective factor according to the 7 Likert
scale ranging from 1-7 representing the least agree (1) to strongly agree (7).

1

2

Strongly
disagree

Disagree

3
Disagree
a little

SCALE
4
5
Neither Agree a
agree or
little
disagree

6
Agree

7
Strongly
Agree

There are nine (9) main factors to be investigated concerning Teleconsultation utilization and acceptance.
We do appreciate you rate and complete all of these questions according to the scale (1-7) as provided in
each page. The accuracy of this survey results will depend upon your participation in completing all of
the questions. You are also welcome to write your personal comments about each of the factors addressed
in this survey.

Factor 1: Intention to Use
Strongly disagree

1

2

3

Neither

Strongly
Agree

4

6

5

7

a. I intend to use teleconsultation technology as often as
needed.
b. I intend to use teleconsultation technology more when
technological barriers do not exist.
c. I predict I would use teleconsultation more in future.
Any comment:

Factor 2: Attitude of User
Strongly disagree

1

2

3

Neither

Strongly
Agree

4

6

5

7

a. Using teleconsultation technology in patient care
management is a good idea.
b. I like using teleconsultation.
c. I would still prefer to refer a case conventionally
d. I would still prefer sending and reading images
through conventional method.
Any comment:
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Factor 3: Perceived Usefulness and Benefit
Strongly disagree

1

2

3

Neither

Strongly
Agree

4

6

5

7

a. I think teleconsultation is a quick way to specialist
access.
b. I think teleconsultation can broaden more specialist
access options.
c. I think teleconsultation would enable me to
accomplish medical task effectively.
d. I think teleconsultation could improve the way I
cooperate with doctor or specialist.
e. I think teleconsultation could improve referral
management.
f. I think teleconsultation could improve overall
effectiveness of patient care management
Any comment:

Factor 4: Perceived Ease of Use
Strongly disagree

1

2

3

Neither

Strongly
Agree

4

6

5

7

a. I think teleconsultation is easy to use.
b. I think teleconsultation is easy to learn.
c. I think teleconsultation is compatible with my work.
d. I think teleconsultation is user friendly.
e. I think teleconsultation provides reasonable response
time from the system to retrieve image.
Any comment:

Factor 5: Trust in Technology
Strongly disagree

1
a. I think teleconsultation is secure to be used for referral
b. I think teleconsultation is reliable in executing
medical tasks (e.g. consultation and diagnosis).
c. I think teleconsultation is compatible with my work.
d. I think teleconsultation is user friendly.
e. I think teleconsultation provides reasonable response
time from the system to retrieve image.
Any comment:

2

3

Neither

Strongly
Agree

4

6

5

7
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Factor 6: Facilitating Conditions
Strongly disagree

Neither

Strongly
Agree

4

6

I realized that:
1

2

3

5

7

a. A specific person (champion or assistant) is available
during difficulties.
b. A specialized instruction on hardware and software
concerning TC system is available to the user.
c. My Supervisor (e.g. HOD) obviously supports and
encourages the utilization of teleconsultation system.
d. There is provision of training to facilitate the
utilization of teleconsultation system.
e. Teleconsultation equipment is accessible within
walking distance when I want to use it.
f. Most of the time, all necessary equipment are
complete and sufficient for me to conduct a
teleconsultation system.
g. Most of the time the teleconsultation network is
always stable and rarely shut down.
h. There were talks or briefing (or something alike) held
as part of the awareness programs to attract the use of
teleconsultation.
Any comment:

Factor 7: Job Workload
Strongly disagree

1

2

3

Neither

Strongly
Agree

4

6

5

7

a. I am swamped with work and therefore have no time
to attend teleconsultation training.
b. I am swamped with work and have no time to use
teleconsultation).
c. Using teleconsultation will increase the unnecessary
workload.

Factor 8: Service Need
Strongly disagree

1
a. I think using teleconsultation could reduce patient
transfer / admissions from primary to tertiary hospital.
b. I think teleconsultation could quicken the process to
get specialist consent and access in critical conditions.
c. I think teleconsultation would reduce travel time and
cost from primary to (or from) tertiary health centre.
d. I think teleconsultation could improve the unmet
patient need to the whole nation.
e. I think teleconsultation could save patients’ life.
Any comment:

2

3

Neither

Strongly
Agree

4

6

5

7
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Factor 9: Demographic Influence
Percentage (%)
Questions

Yes

No

Don’t
Know

1. Do you think that the use of teleconsultation technology in Malaysia is
affected by type of discipline?
(e.g. Users seeking for neurosurgery advice would tend to use
teleconsultation technology more than other disciplines)
2. Do you think that the distance between referring and receiving hospitals
may affect the tendency to use of teleconsultation technology?
(e.g. The closer the referring hospital to the specialist hospital, the more
teleconsultation may be used)
3. Do you think that type of hospital may affect the tendency to use of
teleconsultation technology?
(e.g. State hospital may use teleconsultation technology more than other
type of hospitals)
4. Do you think the presence of visiting specialist may affect the tendency to
use of teleconsultation technology?
(e.g. Users would tend to use less teleconsultation technology when visiting
specialist is present)
5. Do you think the presence of alternatives to teleconsultation may affect
the tendency to use of teleconsultation technology?
(e.g. Users would tend to use less teleconsultation technology when MMS
alternative is present)

- END OF QUESTIONNAIRE ~ THANK YOU ~
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APPENDIX E
Dates of Interviews and Survey

A. Data Collection for Qualitative
Mode: Interviews (by Appointment)
Participant: N = 28
Interview Dates: Between March 2010 and June 2010
Number of Participating Organization: Eleven Hospitals, Technical Division

ID Participation Number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Date of Interview
16th March 2010
th
17 March 2010, 7th July 2009
16th March 2010
th
19 March 2010, 2nd July 2009
19th March 2010, 2nd July 2009
29th March 2010
14th April 2010
13th April 2010
23rd March 2010
11th May 2010
18th March 2010
31st March 2010
23rd March 2010
23rd March 2010
30th March 2010
14th April 2010
19th March 2010
17th June 2010
15th April 2010
17th March 2010
29th April 2010
26th April 2010
11th May 2010
19th May 2010
14th April 2010
7th April 2010
31st March 2010
30th March 2010

Setting
Consulting Hospital
Consulting Hospital
Consulting Hospital
Technical Division
Technical Division
Referring Hospital
Referring Hospital
Consulting Hospital
Consulting Hospital
Consulting Hospital
Referring Hospital
Referring Hospital
Referring Hospital
Referring Hospital
Referring Hospital
Referring Hospital
Referring Hospital
Consulting Hospital
Referring Hospital
Referring Hospital
Referring Hospital
Referring Hospital
Consulting Hospital
Referring Hospital
Referring Hospital
Consulting Hospital
Referring Hospital
Referring Hospital

B. Data Collection for Quantitative
Mode: Cross-Sectional Survey
Methods of Delivering Questionnaire: Self Distribution to Hospitals and Teleconsultation Seminar
Collection Methods: Postal Mail and also Pick Up at the Hospitals by Arrangements
Participant: N = 72
Survey Dates: Between March 2010 and July 2010
Number of Participating Organization: Eleven Hospitals

APPENDIX F
Examples of Qualitative Analysis: Parent-and-Child Nodes

Qualitative Analysis: Parent-and-child nodes
(Please refer to Appendix B for detailed explanation of the codes)

APPENDIX G
Tests of Normality

Tests of Normality
Group Emergency VS Non Emergency
Kolmogorov-Smirnova

Shapiro-Wilk

Group

Mean

SD

Statistic

df

Sig.

Statistic

df

Sig.

Emergency

6.3016

0.694

0.248

42

.000

0.854

42

.000

Non Emergency

6.2667

0.5134

0.265

30

.000

0.852

30

.001

Group Sender VS Receiver
Kolmogorov-Smirnova

Shapiro-Wilk

Group

Mean

SD

Statistic

df

Sig.

Statistic

df

Sig.

Sending Site

6.4031

0.6447

0.288

43

.000

0.824

43

.000

Receiving Site

6.1149

0.5511

0.211

29

.002

0.883

29

.004

Experienced VS Not Experienced
Kolmogorov-Smirnova
Type of CASE

Mean

SD

Experienced

6.268

0.5832

Not Experienced

6.312

0.6773

Shapiro-Wilk

Statistic

df

Sig.

Statistic

df

Sig.

0.212

41

.000

0.878

41

.000

0.232

31

.000

0.839

31

.000

Active VS Not Active
Kolmogorov-Smirnova
Type of CASE
Non Active
Active

Mean

SD

6.2500

0.6036

6.3241

0.6448

Shapiro-Wilk

Statistic

df

Sig.

Statistic

df

Sig.

0.199

36

.001

0.881

36

.001

0.242

36

.000

0.848

36

.000

Tests of Normality for Each Factor
Kolmogorov-Smirnova
Statistic

df

Shapiro-Wilk
Sig.

Statistic

df

Sig.

BI

0.222

72

.000

0.869

72

.000

PU

0.162

72

.000

0.911

72

.000

SN

0.121

72

.011

0.937

72

.001

ATT

0.318

72

.000

0.834

72

.000

PEOU

0.164

72

.000

0.922

72

.000

FC

0.104

72

.052

0.981

72

.354

TRUST

0.178

72

.000

0.895

72

.000

JW

0.101

72

.067

0.978

72

.227

APPENDIX H
Spearman’s Correlation among Items

Spearman’s Correlation among Items for Each Factor
Correlations among items for Behavioral Intention (BI)
Spearman's rho Item1

Correlation
Coefficient
Sig. (2-tailed)

Item3

.843**

.672**
.000

.

.000
72

72

Correlation
Coefficient

.843**

1.000

.761**

Sig. (2-tailed)

.000

.

.000

72

72

N
Item3

Item2

1.000

72

N
Item2

Item1

**

Correlation
Coefficient

.672

Sig. (2-tailed)

.000

.000

.

72

72

72

N

.761

72
**

1.000

**. Correlation is significant at the 0.01 level (2-tailed), Cronbach’s Alpha: 0.854

Correlations among items for Perceived Usefulness and Benefit (PU)
Spearman's rho Item1

Correlation
Coefficient
Sig. (2-tailed)
N

Item2

.000

Item4

Item5

Item6

.000

.000

.000

.000

72

72

72

72

72
1.000

Sig. (2-tailed)

.000

.

.000

.000

.000

.000

72

72

72

72

72

72

.637** .552** .462** .461**

Correlation
Coefficient

.677** .637**

Sig. (2-tailed)

.000

.000

.

.000

.000

.000

72

72

72

72

72

72

1.000

.709** .616** .537**

Correlation
Coefficient

.535** .552** .709**

Sig. (2-tailed)

.000

.000

.000

.

.000

.000

72

72

72

72

72

72

1.000

.553**
.000

1.000

.565** .551**

Correlation
Coefficient

.413** .462** .616** .565**

Sig. (2-tailed)

.000

.000

.000

.000

.

72

72

72

72

72

N
Item6

.

Item3

72

N
Item5

.824** .677** .535** .413** .434**

.824**

N
Item4

Item2

1.000

Correlation
Coefficient
N

Item3

Item1

72

Correlation
Coefficient

.434** .461** .537** .551** .553**

Sig. (2-tailed)

.000

.000

.000

.000

.000

.

72

72

72

72

72

72

N

**. Correlation is significant at the 0.01 level (2-tailed), Cronbach’s Alpha: 0.881

1.000

Correlations among items for Positive Attitude (ATT)
Spearman's rho Item1

Correlation
Coefficient
Sig. (2-tailed)
N

Item2

Item1

Item2

1.000

.566**

.

.000

72

72

Correlation
Coefficient

.566**

1.000

Sig. (2-tailed)

.000

.

72

72

N

**. Correlation is significant at the 0.01 level (2-tailed), Cronbach’s Alpha: 0.701

Correlations among items for Perceived Ease of Use (PEOU)
Spearman's rho Item1

Correlation
Coefficient
Sig. (2-tailed)
N

Item2

.

Item3

.000

72

72
1.000

Sig. (2-tailed)

.000
72

Item4

.000

.000

72

72

Item5

.000
72

.643** .650**

.382*

.

.000

.000

.016

72

72

72

72

Correlation
Coefficient

.771** .643**

Sig. (2-tailed)

.000

.000

.

.000

.001

72

72

72

72

72

1.000

.476**
.000

1.000

.786** .373**

Correlation
Coefficient

.759** .650** .786**

Sig. (2-tailed)

.000

.000

.000

.

72

72

72

72

N
Item5

.753** .771** .759** .478**

.753**

N
Item4

Item2

1.000

Correlation
Coefficient
N

Item3

Item1

**

.373

**

.476

72
**

Correlation
Coefficient

.478

Sig. (2-tailed)

.000

.016

.001

.000

.

72

72

72

72

72

N

.382

*

1.000

**. Correlation is significant at the 0.01 level (2-tailed), Cronbach’s Alpha: 0.868

Correlations among items for Job Workload (JOBW)
Item1
Spearman's rho Item1

Correlation
Coefficient

Item2

.546**

.389*

.

.000

.014

Sig. (2-tailed)
N
Item2

Correlation
Coefficient
Sig. (2-tailed)
N

Item3

Correlation
Coefficient
Sig. (2-tailed)
N

Item3

1.000

72

72

72

.546**

1.000

.594**

.000

.

.000

72

72

72

*

**

1.000

.014

.000

.

72

72

72

.389

.594

**. Correlation is significant at the 0.01 level (2-tailed), Cronbach’s Alpha: 0.746

Correlations among items for Facilitating Conditions
Spearman's rho Item1

Correlation
Coefficient
Sig. (2-tailed)

Item8

.257*

.293*
.021

.000

.029

.000

.029

72

72

72

72

72

Correlation
Coefficient

.393**

1

.700** .552**

.280*

.254*

.322*

.263*

Sig. (2-tailed)

.001

.000

.000

.017

.032

.011

.025

72

72

72

72

72

72

72

72

Correlation
Coefficient

.294*

.700

Sig. (2-tailed)

.030
72

**

**

1.000

.510

.000

.

.000

72

72

72

Correlation
Coefficient

.486** .510** .709**

Sig. (2-tailed)

.000

.000

.000

72

72

72

Correlation
Coefficient

.257

*

.280

Sig. (2-tailed)

.029

.017

*

.616

**

.000

.616

**

.000

72

72

72

.

.000

.002

.000

.010

72

72

72

72

.565

**

1.000

.000

.

72

72

72

.362** .622**

Sig. (2-tailed)

.000

.032

.002

.002

72

72

72

72

.322

Sig. (2-tailed)

.029

.011

.537

.000

.551

**

.000

.622

**

.000

.228*

.257

72

72

72

Correlation
Coefficient

.530
.302**

.254*

**

.075

.565** .362** .551**

1.000

72

*

.537

.002

.434**

*

.228*

**

.000

Correlation
Coefficient

N
Item8

Item7

.434**

72

N
Item7

Item6

.257*

.030

N
Item6

Item5

.486**

72

N
Item5

Item4

.294*

.001

N
Item4

Item3

.393**

.

N
Item3

Item2

1.000

72

N
Item2

Item1

*

.105

.020

.382

.275

72

72

72

1.000

.555**

.070

.000

.

.000

.557

72

72

72

72

1.000

.268*

.

.023

.275

*

.020

.555

**

.000

72

72

72

72

72

72

72

72

Correlation
Coefficient

.293*

.263*

.075

.302**

.105

.070

.268*

1.000

Sig. (2-tailed)

.021

.025

.530

.010

.382

.557

.023

.

72

72

72

72

72

72

72

72

N

**. Correlation is significant at the 0.01 level (2-tailed), Cronbach’s Alpha: 0.722

Correlations among items for Trust in Technology
Item1
Spearman's rho Item1

Sig. (2-tailed)

.

N
Item2

Correlation
Coefficient

72

72

72

72

1.000 .781** .688** .674**
.

.000

.000

.000

72

72

72

.000

.

.000

.000

72

72

72

72

72

**

**

**

.688

.872

1.000 .822**

.000

.000

.000

.

.000

72

72

72

72

72

**

**

**

**

1.000

.737

Sig. (2-tailed)

1.000 .872** .780**

.000

N
Correlation
Coefficient

.000

72

.704

Sig. (2-tailed)

Item5

.000

72

N
Correlation
Coefficient

Item5

.000

.729** .781**

Sig. (2-tailed)
Item4

Item4

.000

N
Correlation
Coefficient

Item3

.000

72
.660**

Sig. (2-tailed)
Item3

Item2

1.000 .660** .729** .704** .737**

Correlation
Coefficient

.674

.780

.822

.000

.000

.000

.000

.

72

72

72

72

72

N

**. Correlation is significant at the 0.01 level (2-tailed), Cronbach’s Alpha: 0.923

Correlations among items for Service Need
Spearman's rho Item1

Correlation
Coefficient
Sig. (2-tailed)
N

Item2

.

.000

Item3

Item4

Item5

.000

.000

.000

72

72

72

72

72
1.000

Sig. (2-tailed)

.000

.

.000

.001

.000

72

72

72

72

72

.632** .400** .465**

Correlation
Coefficient

.684** .632**

Sig. (2-tailed)

.000

.000

.

.000

.000

72

72

72

72

72

1.000

.407**
.001

1.000

.628** .469**

Correlation
Coefficient

.490** .400** .628**

Sig. (2-tailed)

.000

.001

.000

.

72

72

72

72

N
Item5

.532** .684** .490** .608**

.532**

N
Item4

Item2

1.000

Correlation
Coefficient
N

Item3

Item1

72

Correlation
Coefficient

.608** .465** .469** .407**

Sig. (2-tailed)

.000

.000

.000

.001

.

72

72

72

72

72

N

**. Correlation is significant at the 0.01 level (2-tailed), Cronbach’s Alpha: 0.813

1.000

